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How to Buy Machine Tools—|! 


UCH has been said about the 
M proper way to buy production 

equipment. Discussions have 
taken place at practically all of the 
various engineering society meetings 
and various meetings of both machine 
tool builders and machine tool dealers, 
yet so far as I know no definite plan or 
set of instructions has really been issued 
to guide in the purchase of machine 
tools. I believe a great deal of good 
can be accomplished and many indus- 
tries will benefit greatly if a more sys- 
tematic method is used in the purchas- 
ing of new machine tool or other pro- 
duction equipment. 

To make these articles specific we 
shall treat entirely of the purchasing of 
new machine tools for an established 
works or company, and shall not con- 
sider the starting of a new plant where 
all equipment must be _ purchased. 
However, the same principles apply in 
the selection of machine tools for an 
entirely new venture. We shall try to 
present a method of investigating the 
various phases of requesting and pur- 
chasing of new machine tools, and also 
to show the many factors that must be 
considered in order to provide the right 
machine tool for the job. It should be 
understood that what is said about 
machine tools applies equally well to 
other types of equipment. 

It might be well to review some of 
the things that usually occur in trying 
to originate a desire for new machines. 
In an established shop that is crowded 
to capacity with production, things 
occur that delay shipments, increase 
costs and cause many annoyances, that 
are very difficult for the shop super- 
vision to explain. If the shop is not 
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modernly equipped with machine tools, 
these difficulties will be far more pro- 
nounced, and when this handicap is 
recognized by the shop supervision it 
will naturally create a desire for more 
up-to-date equipment. 

The most annoying thing that can 
happen, when the shop is loaded to pro- 
duction, is the breakdown of some im- 
portant machine tool. This occurs usu- 
ally when the machine tool is most 
needed as it is usually loaded up to its 
maximum capacity, or maybe even be- 
yond its maximum capacity. 

A careful analysis should be made 
as to the cause for this breakdown. It 
may be due to overtaxing a machine 
because of excess requirements on pro- 
duction, or it may be due to improper 
care on the part of the operator. Thesg 
conditions should be investigated to pre- 
vent a recurrence if it is at all possible 
to prevent it. 

The machine should be analyzed to 


see whether it is possible to repair it 
and restore its efficiency and accuracy. 
If it is not possible to produce satis- 
factory results in this way, a new ma- 
chine tool must be purchased to re- 
place it. 

The manufacturing concern producing 
the best quality of goods at the lowest 
price usually gets the most business. 
Both high quality and low price depend 
on having an efficient machine shop. It 
is always desirable to provide a machine 
shop with the most efficient equipment 
from both the high production and 
quality standpoints. If you find your 
competitor taking business away from 
you on a price basis, do not assume that 
he is cutting prices in order to get the 
business, for it may be that he has a 
much more efficient shop than you have 
and while he is underselling you, yet 
he may be making as much profit as 
you are. A_ thorough investigation 
should be made of the various opera- 
tions to discover where improvements 
can be made in quality and prices re- 
duced by the installation of new ma- 
chine tools. 

In a number of shops with which I 
have happened to be familiar machine 
tool conditions have been such that it 
was difficult to get good mechanics to 
operate them. A good mechanic nat- 
urally desires to produce good work 
and, if he is not provided with suitable 
equipment, naturally he will not stay if 
he can find employment elsewhere. 
During normal times, he will have no 
difficulty in finding work in a modern 
shop. Therefore, shops that are not 
up to date in equipment will have diffi- 
culty in keeping good mechanics. 

As a plant expands or is required to 





produce more than it had in the past, 
it is necessary to add machine tool 
equipment. If this is added in a gen- 
eral way, depending upon the space 
requirements, etc., after a time, the 


operations may not be in_ proper 
sequence. Therefore, it becomes neces- 
sary periodically to make a survey of 
the sequence of operations and rearrange 
the facilities to create the best manu- 
facturing conditions. When such a con- 
dition is being studied and put into 
effect, it is desirable to consider replac- 
ing any obsolete machine tools that may 
still be used. While the rearrangement 
is being made, new machine tool equip- 
ment should be provided that will in- 
crease the efficiency of the new depart- 
ment. 

Much has been said about systematic 
replacement. This particular item will 
be discussed more in detail further along 
in this article; however, systematic re- 
placement contributes materially to 
originating the desire for new machine 
tools. 

If a product is being manufactured 
that is very much in demand, it will 
undoubtedly be necessary to increase 
the manufacturing facilities. This will 
be obvious if we consider the size to 
which some of our manufacturing insti- 
tutions have expanded. In order to 
expand to this size, it is necessary to 
add equipment. Therefore, one of the 
outstanding reasons for th- necessity 
of new machine tools is increased pro- 
duction. 

It is naturally of utmost importance 
to determine definitely whether a new 
machine is suitable for any particular 
operation. Any considerable investment 
in equipment increases considerably the 
overhead burden on a department or 
shop. Many things must be considered 
to keep this particular investment as 
low as possible, and therefore the pur- 
chaser of equipment must determine 
definitely before starting any negotia- 
tions whether a new machine is neces- 
sary. 


Proper Forms Effective 


The most efficient way, I believe, is 
through the use of proper forms for 
requesting and analyzing new machine 
tools, properly filled out and submitted 
to those in authority for approval. It 
is a known fact that where the infor- 
mation must be written out, it usually 
is more complete and more authentic 
than when given verbally. 

Fig. 1 shows a “Request for Equip- 
ment.” Note that a definite machine is 
requested for a definite operation. This 
form also requires advice as to the dis- 
posal of the machine tool which the new 
machine is replacing. Other informa- 
tion is required to permit the proper 
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Works 


To Works Manager 


*An appropriation of $ 


saving of $ is expected 


REQUEST FOR EQUIPMENT 


is requested for 


Dept — ve 


“Appropriation No. 
Beem We... cccscccs oee- = secvevecesces 


on which an estimated annual 





Equipment to be Replaced 


Equipment Desired 











Requested by... ° . 
Supenntendent 


Recommended by 


Sup't. of Equipmeat 


*To be filled in by Equipment Department 
**To be filled in by Tume Study Department. 





Tool No. Date Installed 
Size Sue 
Type Accessories 
Est. Repair Cost $ 
Yrs. Service after repairs 
a 
*Estimated Installation Costs **Estiumated Details Savings 
Est. Mach. Cost § Labor 
Elec. Equip. Cost $ Maternal 
Installation Cost § Maintenance 
Total $ Phaae Bpees.... 2.2 ..cccceseserccccccsccccccvecececsccesssecesesese 
M.T.& F.§ P.&1$ Pactory Expense. $ Total §.. 
1. State fully the purpose of proposed equipment 
N's!1 equipment require 
3, Date new equipmcnt i 
4 *Date motor sill be available 
S. *Date new equipn.ent will be installed 
(Department Supv. of Tools & Equip (Department Supervises of Time ime a alan 
Approved by , pedllllincctpioniewiedinte 


Nors: Tool Supervisors to submut three copies to Manulacturimg Equipment Department, one to be returned alter i) uformatwa bas been added 





Works Manager 
. . . Dave 
Asst. to Vice Pres. 








Fig. 1—The Westinghouse form used to request new equipment 


analysis of the results obtained by the 
investment in a new machine tool. This 
request is signed by the men responsible 
for the proper installation of machine 
tools, which is desirable in order to allo- 
cate responsibility. 

Fig. 2 shows another form which, I 
believe, is necessary to show the cost 
reduction possible with this new equip- 
ment. This particular form indicates 
the old and the new time values, and 
will definitely show the savings that are 
possible per piece. Admitting that ac- 
tivity is a variable factor, it is necessary 
to obtain definite information from the 
production department or whatever de- 
partment has this information on pro- 
duction. You will note that this form 
is approved by those departments that 
are responsible for productional activ- 
ities as well as costs. 

The proper disposal of a machine 
that is to be replaced is important. 
When old machines are allowed to stand 
round in the shop they take up valu- 
able floor space without doing any good. 
Therefore, Fig. 3 shows a form of dis- 
position sheet, which when properly 
executed and passed through the proper 


people, will dispose of the machine so 
that it can either be sold or scrapped. 
Another thing to be remembered is that 
usually the accounting department 
charges depreciation on machine tools 
as long as they are in the department 
Therefore, get rid of the old or obsolete 
machines as quickly as possible to elimi- 
nate these depreciation charges. 

When selecting a new machine, the 
method of operating it should be given 
serious consideration. It is often pos- 
sible to perform more than one opera- 
tion on a machine. Therefore, investi- 
gate all operations on the product and 
determine how many of them can be 
performed on a machine. Then arrange 
the timing cycle so that the operator 
will have sufficient time to operate the 
machine and properly check these opera- 
tions to insure a satisfactory product. 

In shops having high production, it is 
desirable, especially on long operations, 
to have an operator run more than one 
machine. In order to do this, it is nec 
essary that the machine be equipped 
with adequate stops to insure the ma 
chine stopping after the cut has been 
completed. This provides a safety fac 
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DETAILED MANUFACTURING REDUCTION 
WORKS SECTION 


vA 6... 





MANUFACTURING DATA 


Mente 


TS | et) a 


CLD METHOO TOTALS 


a ore 


cosTs Apperatus 


—— homed Part Name 

Drawing No 

L Spee No 

tem No 

Style No 

Ne. Pes. per Unit 
Unite Produced Yearly 
No. Pes. per Year 
Special Toots 


t apense 
Equip 





He- Toots 
Fimanced 
Lqup 


Date in Production 









































Date in W_D © 
2 COST REDUCTION 
7% = Per Prece 
Per Unit 
Per Year 
NEW METHOD TOTALS Coat faures do net tnhete venences 
DIFFERENCES EACH 
-_ Dete 
DESCRIPTION Sngnaty 
Teme Sete mee 
Pm ee Ome 
Wee teense One 
Mite Cont Anetra oe Cone Ome ee Oe 
Fig. 2 — A form used for determining 
how much a new machine will reduce costs 
MACHINE TOOL RELEASE AND DISPOSITION 
Works Date 193 
Tool No. Department Section Column 
Type and size of machine 
Accessories and parts with the machine 
Motor No Bek Drive () Countershaft [) Date Machine can be released 
No Activity [1] Replaced [) Unsuited to work 1) Worn out 2 
(Check reason for release) 
Remarks 
0 
. 
t 
Sugned. - - - Supt. Tool Supervisor 
t NOTE—Forward to Mfg. Equipment Dept. with requisition to dispose of machine 
s —— == = = = 
RBCOMMENDATIONS 
e Date Purchased Original Cost $ 
Condition. Est. Cost to repair $ Years Service after repair 
Scrap Sell O 
o Reason for scrapping Reason for selling 
e 
l 
Signed 
Demonstrator 
| Supt. Mfg. Equipment Dept Date Works Manager Date 
WORKS EQUIPMENT DEPARTMENT RECORDS 
Move card issued 
; Sold Scrap sheet author zed 3 
NOTE—This sheet to be filed with contract in Works Equipment Department 











tor in case the operator should be busy 
on another machine. The improvement 
in efficiency that can be obtained from 
an arrangement of this kind is surpris- 
ing. Applications of this character have 
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Fig. 3——-When the old machine must 
be disposed of this form is filled out 


been made in tool departments whe® 
it was thought impossible to have a man 
operate more than one machine. In 
addition to giving attention to the con- 
sideration of the machine, it is neces- 


sary to select work that wit gec the 
maximum efficiency from such a set-up. 
When a man operates more than one 
machine, the timing cycles on the sev- 
eral machines must be set properly to 
keep all the machines running at 100 
per cent, or as near full time as possible. 

Investigate the old machine to see if 
it can be rebuilt. Although this proce- 
dure has worked out satisfactorily in 
some cases, in the majority of them it 
has not been so successful. Neverthe- 
less, one should make sure that a new 
machine is absolutely necessary by in- 
vestigating what can be done with the 
old machine before purchasing a new 
one, 

Machine tools are usually purchased 
because they can pay for themselves in 
a certain length of time. It is very 
necessary that information obtained be 
as accurate as it is possible to obtain 
it to be sure that a good investment is 
made. Therefore, a careful analysis 
must be made of what can be accom- 
plished on the new machine as com- 
pared to what can be accomplished on 
the old one, and estimates worked up 
as to the length of time to pay for the 
new machine. Such things as deprecia- 
tion, interest on investment, resale value 
of the old equipment, etc., should be 
considered. This particular subject will 
be discussed more in detail later on. 




















































Selecting the Right Tool 


The selection of the proper machine 
is really the most important factor in 
buying machine tools. It is not always 
desirable to purchase the most expen- 
sive machine for a particular operation. 
If this were true, it would not be diffi- 
cult to buy machine tools because the 
most expensive could be purchased and 
it could be assumed that this was the 
best for the particular application. But 
the management usually expects their 
purchaser of equipment to make the 
machine tool budgets go as far as pos- 
sible. Therefore, it is necessary to in- 
vestigate each particular application and 
purchase the machine tool that will do 
that work efficiently and economically. 
This tool may be a very inexpensive one. 

Maintenance must be considered at all 
times. All machine tools will wear re- 
gardless of how they are used. There- 
fore, it is necessary occasionally to 
repair or replace certain parts. A great 
deal of consideration must be given to 
the method of disassembling and reas- 
sembling of new machine tools. It may 
be necessary to set up a new machine 
tool in such a location that it may be 
difficult to take it apart. Therefore, 
either the location must be changed or 
the machine should be so arranged that 
it can be repaired without moving it. 
There are shops where it is possible to 
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remove the machine to a centralized 
location for repair, but in most instances 
this is not the case. 

No manager likes a dirty shop. Ma- 
chine tools that are difficult to keep 
clean or contribute to the uncleanliness 
of the shop are not good machines to 
install. Operators will not work as 
efficiently or as accurately if they do 
not have clean surroundings. Arrange- 





ments of machine tools should be such 
that ample space is provided for the 
operator and for material that must be 
brought to and taken away from the 
machine. The overall dimensions of 
machine tools must be considered so they 
will fit into the allocated space: 

A distinction should be made between 
the selection of a machine for a large 
or a small shop. The small purchaser 





must be especially sure that what h. 
is buying is right for his job. He can 
not move a machine to another locatio; 
very readily and replace it with o1 

that is more suitable. It will probab! 

be necessary for him to use a machi 

for many operations which he may no! 
consider at the time of purchase. Ther 

fore the machine must be more or less 
universal in its application. 


Material Selection and 


Heat-Treatment for Tractors 


NTERRUPTION of the steady flow 

of manufactured product is one of 
the most serious causes of loss because 
of lowered shop efficiency, relative in- 
crease of fixed charges per unit of prod- 
uct and the loss of sales through non- 
delivery or slow delivery. It has been 
the experience of the Caterpillar Trac- 
tor Company that even the most dili- 
gent study in one’s own plant is many 
times insufficient to bring a remedy for 
production delays and stoppage unless 
the cause is traced back to the origin 
of the material. 

Where materials are continually fall- 
ing short of requirements, it will be 
found that actual rates are being set for 
the worst conditions encountered. This 
was found to be the case for a certain 
group of nickel-steel gear forgings. Be- 
ginning at the steel mill, testing for in- 
herent chemical and physical character- 
istics before rolling, changing the forging 
process from batch heating to continu- 
ous heating, limiting the size. of stock 
for the upsetting operation, and design- 
ing furnaces for controlled heating and 
cooling rates resulted in the production 
of a definite and consistent microstruc- 
ture with a corresponding narrow hard- 
ness range, thereby enabling the shop 
to more than double its previous pro- 
duction rate on the slowest machining 
operation. 

This company takes the following 
steps in heat-treatment control: 

By means of a form captioned “Ma- 
terial Analysis Report,” all vendors of 
steel products intended for heat-treat- 
ment supply the inspection and metal- 
lurgical departments with complete in- 
formation as to materials, giving car 
number, quantity, steel identification 
and chemistry. 


Abstracted from a talk by G. C. 
chief metallurgist, Caterpillar Tractor Com- 
pany, given before the Tri-City Chapter, 
American Society for Steel Treating, Janu- 
ary 10, 1933. 


Riegel, 
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The metallurgical department, having 
previously passed upon the physical 
characteristics of the steel thus identi- 
fied, now confirms and accepts the ma- 
terial. Any special notations concern- 
ing heat-treatment are conveyed on a 
material disposition report. 

The parts arrive at the heat-treating 
department carrying some form of iden- 
tification and are processed as mill heat 
lots on which careful records are kept. 
With some parts, pilot lots are treated 
to establish quenching times and draw 
temperatures. 

For each part there is prepared a 
“Heat-Treat and Test Instruction Sheet” 
on which is given the essential informa- 
tion as to the type of furnace, the 
method of loading and spacing in the 
furnace, location of thermocouples, fix- 
tures used in heating and quenching, 
energy input and regulation, quenching 
method, medium and time, hardness 


after quenching, drawing method and 
time, and the final hardness tests. 

After the final hardness test, a card is 
filled out giving a permanent record of 
the individual piece or part performance 
The value of these records becomes 
more emphatic when something shows 
up wrong with a group of parts from a 
certain mill heat. The parts, whether 
finished, semi-finished or rough, can be 
segregated and held in abeyance while 
production is sustained by other satisfac- 
tory material. From the standpoint of 
service performance, these records are 
of great good in running down trouble 
and improving the product. 

More than 100 heat-treating furnaces 
are used for this work, about 85 per 
cent of which are electrically energized 
The type of installation, the kind of 
energy and the initial expense are as a 
rule subordinated to the more important 
factor of final physical characteristics. 





Rear view of a multiple conveyor draw furnace shows the discharge 
and elevator for delivering links to tote boxes 
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Careful heat-treatment of selected materials is necessary 
to prepare the parts for the heavy duty they must withstand 
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Trail breaking near Randle, Wash- 
ington, is a severe test of materials 
and manufacturing methods; as 
high as 400 yards of dirt have been 


cast in one hour 
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II. Connecting Rods 


ONNECTING-ROD manufactur- 
C ing methods vary considerably in 

different plants, particularly as to 
the sequence of operations, the greatest 
uniformity being in the straightening of 
rods before machining. A few start with 
coining, or cold pressing the bosses at 
both ends, presses of 600 tons or more 
being used. This not only flattens the 
surfaces so they will lie flat in fixtures, 
but makes the metal more dense. One 
concern flattens to within 0.005 in. of 
desired thickness. Straightening is still 
a hand operation. A vise or holding 
fixture, a wrench for twisting, a soft 
hammer for bending and a gage for 
checking, constitute the equipment. 
Further straightening is done if found 
necessary, as indicated by the operation 
numbers. One rod gets three straight- 
enings. Some engineers feel that straight- 
ening is undesirable and that stresses 
are set up which tend to relieve them- 
selves in use, thus throwing the rods out 
of alignment later. There are, however, 
millions of rods in use that have been 
straightened during production and give 
no trouble in service. 

A list follows which has been prepared 
to show the wide variation in ideas as to 
the best sequence of all the main opera- 
tions. Tables I, II and III break down 
the operation into sections, the first 
dealing with the large end of the rod, 
the second with the piston pin end and 
the third with the drilling of the various 
oil holes. These tables show a wide 
variety of practice as to the sequence 
in which the various operations are per- 
formed. Drilling of the large end varies 
from the fourth to the eleventh opera- 
tion. Sawing off the caps, which is one 
of the major operations, varies from 
being the seventh operation, to the 
twenty-second, while babbitting varies 
from the thirteenth to the thirtieth. 

The joint face of rod and cap is also 
treated differently. The face is milled 
or ground, sometimes both, in order to 
insure a good seating for the cap, and 
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this whether shims are used or not. A 
few builders elongate the large hole 
bored in the rod so as to give a round 
hole after the cap has been cut off, the 
elongation being equivalent to thickness 
of the saw used. 

It was formerly quite common prac- 
tice to rough drill both ends of the rod 
in one operation. This seems to have 
given way to drilling each end separ- 
ately, although several now finish bore 
both bushings with a fly cutter at the 
same time and in a special machine. 
The tools used are either diamonds or 
tungsten-carbide. 

Another difference in operations de- 


List of General Operations 














Cold press, or coin, the end bosses 
Straighten rod 

Rough drill hole in large end 
Rough drill hole in small end 
Rough ream hole in small end 
Finish ream hole in small end 
Face large end bosses 

Face small end bosses 

Broach small end hole 

Mill bolt seats and cut off cap 
Mill joint face of rod 

Mill joint face of cap 

Grind joint face of rod and cap 
Drill bolt holes in rod 

Drill bolt holes in cap 

Ream bolt holes in rod and cap 
Bore hole in large end 

Ream hole in large end 

Inspect hole in large end 
Assemble rod and cap 

Babbitt rod and cap 

Bore and ream babbitt 

Finish babbitt bearing 

Press in small end bushing, where used 
Ream and finish pin bearing hole 
Drill oil holes, including gun drill 





pends on whether the piston pin bears 
in the rod or is clamped by a pinch 
bolt. Where the pin is clamped in the 
rod the small holes are usually reamed 
or broached, and _ slotting, drilling, 
countersinking and tapping are neces- 
sary. When the pin bears in the rod, 
a bronze bushing is usually pressed into 
the rod, except that in aluminum alloy 
rods the pin sometimes bears in the rod 
itself. 

Seats for the bolt beads and nuts are 
usually milled at the same time the cap 
is sawed from the rod. Some makers 
drill and ream the bolt holes before the 
cap is sawed off, some drill before cut- 
ting but ream afterward, while others 
drill separately, though at times on the 
same machines. 

These holes are usually drilled ver- 
tically and frequently with a few spin- 
dles. But indexing fixtures on station 
type machines are the rule so that the 
rods can be loaded and unloaded while 
the drills are at work. 

When it comes to the bearings on the 
large end of the rod, there is a distinct 
difference in practice. Many adhere to 
the practice of casting the babbitt di- 
rectly in the rod and cap while some 
others use a bronze or steel backed bear- 
ing shell, seated in the end of the rod 
These two practices require different 
machining methods. Where the rod is 
to be babbitted, the main requirements 
are parallelism and a surface that wil! 
permit a good bond between the rod and 
the bearing metal. For this reason rods 
to be babbitted do not require as fine 
a finish as where the bore must support 
a separate shell, as it has been found 
that the shell must have a solid bearing 
in the rod, to prevent distortion and 
lack of effective bearing area. 

Babbitted rods are finished by broach- 
ing or reaming, while rods to receive 
steel or bronze-backed bearing shells, 
are frequently ground to insure parallel- 
ism, roundness and a smooth seating 
surface. 
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Method of locating connecting rods 
in the various fixtures used, vary widely. 
Perhaps the most common method is to 
place the smali hole over a pin or stud 
and secure sidewise location from sur- 
faces milled on the sides of the bolt 
bosses. Some locate the large end by 
centers in countersink holes, and this 
method has also been applied to the 
small end. The aim in all cases is to 
hold the rod without distortion at each 
operation and to avoid stresses that will 
impair alignment. For, though rods can 
be easily straightened by men who be- 
come experts, it is an operation to be 
avoided if possible. 


Drilling Oil Holes 


Oil holes through the rod have re- 
placed the small brass or copper tube 
of earlier days in some rods. But all 
designers do not consider this necessary 
and depend on the fog or mist, of oil 
thrown up by the rapidly revolving 
crankshaft. These holes vary slightly 
in size, but are usually close to J, in. 
in diameter. Owing to the length re- 
quired and the small diameter, this is 
‘usually a gun-drilling job, using fairly 
heavy oil pressure to clear the chips out 
of the hole. Step-by-step drilling is also 
being tried for this work, and the results 
so far obtained hold _ considerable 
promise. 

Grinding does not enter largely into 
connecting-rod work. Some shops have 
made it a practice to grind the holes 
in each end, but diamond boring has re- 
placed this so far as the small end bush- 
ing is concerned.. The large end is fre- 
quently finished in the same way and 
at the same time. The sides of the 
bosses at each end are ground in some 
shops, and a few finish the joint between 
rod and cap by grinding. 

Only the more important operations 
are given in the table, the others, such 
as washing, burring holes and joint sur- 
faces, milling the radius on either end 
of the rod and similar operations are 
common to several makes of rods. In 
the same way we find pickling, sand- 
blasting, blowing out the oil holes and 
other operations, some of which are 
peculiar to the design of the rod. 

Some of the makers, including most 
of those who use a babbitt-bearing cast 
into the rod, use selective assembly in 
fitting the rods to the crankshaft. In 
one instance the maximum difference is 
0.010 in., but the tolerance is held to 
9.0005 in. in each case. The piston pins 
are made for selective assembly in 
nearly all cases. It is common practice 
to heat the pistons, especially if they are 
of aluminum alloy, and also to make 
the. pin a light push fit in the rod 
bushing. 

In a few cases the sides of the rods 
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TABLE I 

Connecting Rod Operations — Big End 

Sequence of Operations Companies 
B Cc D 

Flatten or coin......... 1. 1 
PC cecéusssese & @O EE 
Rough ream........... @ ll 6 
Ee ee oP ee * 
UGE. .scdvccascee Oe we Em & 
CEM, coctasenese : . .. 3-42 
Chamfer face........... 7 10 30 7 
Mill bolt head seat...... 13 16 7 22 
Saw off caps............ 18 16 7 @& 
Mill locating pad........ 15 8 9 
Mili joint face.......... 14 17 9 27 
SU cc csuce ac de te) 
Drill bolt holes......... 16 20 19 28 
Ream bolt holes...... 36 20 19 $1 


Assemble cap and rod... 29 24 12 36 
Babbitt — mold or spin.. 30 13 15 24 





Rough bore babbitt... . . .. 16 @ $7 

Rough ream babbitt..... 37 28 37 55 

Finish bore babbitt..... 38 37 41 60 

Finish sides of babbitt... .. 38 49 
TABLE II 


Connecting Rod Operations — Small End 








Sequence of Operations Companies 
A B C D 
Flatten or coim......... 1. .. 1 
Grind sides of boss...... .. .. 3-31 3 
Rough drill............. 8 2% 4 8 
Rough ream........ .. © 6 S88 8 
PC  cuccnekes «0 2c ae ae 
ee | ee ee 
Face sides and chamfer.. 8 3 5 ‘{§ 
ST ; 
Press in bushing 26 40 5 
Rough ream bushing.... .. 27 
Semi-finish ream bushing .. 30 , 
Burnish bushing........ .. 53 


Finish bore-diamond. ... 34 41 60 





TABLE III 
Connecting Rods — Oil Holes 








A BC€C OD 
Hole in piston pin boss.. 41 4 22 33 
Gun drill through web... .. .. @1 34 


Hole in large end....... 42 41 36 46 





are polished, the channel also being 
ground. Some contend that incipient 
cracks are found in this manner, but 
the great majority of rods are unfinished 
except perhaps by sandblasting. One 
builder at least, cold presses, or coins 
the complete rod to close limits, which 
gives a near approximation to a rod 
finished all over. In most instances, 
however, the cold pressing is confined 
to the bosses at each end. 

One method of semi-finish is to hol- 
low mill the bosses at each end, which 
breaks the corners and also helps to 
secure uniform weight to the complete 
rod. 

Babbitting is done both by die-casting 
the bearing into the rod and by centrif- 
ugal casting or “spinning.” The latter 





is an easy method and has great appeal 
because of the simplicity of the equip- 
ment necessary. The operations of 
washing, cleaning the surface with acid 
and tinning are similar in either method. 
The quantity of excess babbitt to be 
trimmed is likely to be greater with the 
die or pressure cast bearings. 

Sand blasting and Brinell testing are 
common in connecting-rod work. A 
few grind and polish the sides and chan- 
nels of the rods, but this is unusual in 
automobile work although common in 
aviation engine work. Cold forging or 
coining seems to secure almost the same 
uniformity. The usual reason given for 
a fine machine finish in aviation engine 
work is to aid in the detection of cracks 
that might lead to failure in service. 


Spacing Holes in a Circle 


Discussion 
FRANK A. GABRIEL 


Referring to the article by Charles 
Kugler under the title given above (AM 
—Vol. 76, page 837), I have the follow- 
ing comments to offer: 

By the use of sector arms carrying 
bushings for drilling and reaming holes 
in a circle, there is still ever present the 
source of cumulative errors. The chor- 
dal distance being predetermined and 
the sector arms set to it, two holes are 
drilled and reamed. The sector arms 
are then rotated to each succeeding 
position, being located by inserting a 
plug through the bushing of sector arm 
A and into the nearest finished hole. 
This method is a case of working from 
hole to hole, therefore, the chances for 
cumulative errors are not eliminated. 

The last position in the first setting, 
that is, the chordal distance between 
holes 1 and 6, may be plus or minus of 
the desired measurement, being relative 
to the way in which the sources of cumu- 
lative errors have been favored in set- 
ting the sector arms. The first six 
holes drilled should be the key positions. 
If they are not accurately spaced, any 
intermediate holes located from them 
cannot have an accurate, even spacing. 

In setting a series of buttons around 
a given circle, it is seldom that one can 
start from one button and continue 
around, measuring with a micrometer to 
each successive button, and expect to 
find the last division to be absolutely 
correct, as there are many factors to be 
considered that will cause cumulative 
errors. This is given merely as an illus- 
tration. 

These comments have been given be- 
cause of my experience in actually using 
the method described by Mr. Kugler. 
The method described by me (AM— 
Vol. 76, page 406) overcomes the objec- 
tions stated above. 
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The Alumilite Process 


For Decorating and Protecting Aluminum Products 


H. BENGSTON 
Chief Engineer 


AND R. E. PETTIT 


Sales Engineer 


Aluminum Colors Incorporated 


HE FIRST requirement of a 
protective coating is that it be 
continuous—that it completely 
encase the article to be protected. 
In the case of corrosion, the corroding 
agent can only act on or through the 
protective coating, and as the protecting 
material can frequently be selected to 
meet the specific condition, attack can be 
reduced to a minimum. Such protective 
coatings as paint films, oxide coatings, 
etc., fall in this class. 

If the coating is metallic in nature and 
is not impermeable or does not cover 
completely, various electrochemical 
phenomena must be considered, and the 
corrosion rate will be governed by vari- 
ables such as the electrolytic solution 
pressure, by the nature of the corroding 
agent and by film formation. Such 
protective coatings as zinc or cadmium 
on iron, and the aluminum-clad alumi- 
num alloy material trade-marked “Al- 
clad” are examples falling in this class. 

The increasing demand for aluminum 
and its many alloys has directed atten- 
tion to the art of surface preparation, 
which in turn has made possible the use 
of these materials in various industries. 
Many of the coatings applied to alumi- 
num are for the sake of surface appear- 
ance. 

The scientific and commercial develop- 
ment of the Alumilite process for anodic 
coating with sulphuric acid was a long 
and painstaking problem. The shop pro- 
cedure involved is, however, fairly simple 
and requires no technical knowledge, 
though such is of advantage. Control of 
operation has been simplified until an 
operator can quickly be shown the neces- 
sary manipulations. General job shop 
practice is more involved, owing to the 
greater diversification of the work, than 
is that of a manufacturing plant where 
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production is confined to a few articles. 

In Alumiliting, as in electroplating, the 
character of the surface treated will 
largely determine the finish of the result- 
ing oxide coating. If a lustrous, polished 
surface is desired the base metal must 
be equally well finished. The lustrous 
Alumilite coating has a matte opaque 
grayish surface quite unlike the highly 
polished natural aluminum surface. When 
properly executed, the surface smooth- 
ness of the base metal is unchanged dur- 
ing electroplating. In the Alumilite 
process the surface is sometimes etched, 
and may therefore show more or less of 
a crystalline structure after oxidizing. 
The etching effect may be objectionable, 
especially upon sand castings of certain 
compositions, because it leaves the sur- 
face very rough or pitted. Likewise, 
defects due to foreign matter in the 
metal surface, or blow-holes in the cast- 
ings filled by welding, are thereby ex- 
posed. The physical structure of ‘the 
metal, as produced by the heat treatment 
or fabricating procedure, also affects the 
color and character of the finished sur- 
face. 


Abrasives for Polishing 


Sheet metal articles are often treated 
in the fabricated condition without any 
polishing operation. When lustrous 
finishes are desired, the surface can 
generally be cut down on a stitched cloth 
wheel using Tripoli as abrasive, and 
followed by buffing with a lime coloring 
composition. For the more severe polish- 
ing work sometimes required on stamp- 
ings, forgings, die and permanent mold 
castings, and sand castings, an oiling 
operation is used with 200-mesh emery 
as abrasive. Occasionally even coarser 
abrasives are necessary, especially on 


sand castings. The most desirable pre- 
paration for sand castings, when per- 
mitted, is sand blasting. 

Only aluminum or certain of its alloys 
can be used in raek construction. Be- 
cause of electrolytic solution of other 
metals when made anode, and also be- 
cause of the high electrical conductivity 
of the bath, the rack must insulate itself 
anodically or show some passivity. 
Racks of copper or brass construction 
would allow passage of current to the 
rack rather than to the aluminum articles 
carried, because of the resistance im- 
parted to the surface of the latter by the 
formation of the initial oxide coating. 

The currents carried are not large as 
compared to chromium plating require- 
ments, yet contacts must be as firm; 
otherwise an aluminum oxide coating 
may form between contacts and disrupt 
the flow. Contact points must be re- 
newed after each load by stripping in 
dilute caustic solution to remove the 
otherwise insulating coating. 

Cleaning is not as serious a problem 
as in electro-plating, for since the process 
is anodic, it has considerable inherent 
cleaning action. Preferably, cleaning is 
done after racking. Heavy layers of 
grease are removed by an organic 
solvent. Mild cathodic cleaning may be 
used. A dip in hot caustic solution re- 
moves thin films of oil or rolling films 
from the surface of the metal. This 
alone is used where very light oil has 
been used in fabrication. Where com- 
mercial cleaners are used, they must be 
free from sodium silicate, often used as 
an inhibitor in aluminum cleaners. 

After rinsing, the aluminum is im 
mersed as anode in the Alumilite bath, 
the lead tank lining being the cathode. 
Generally, contact with the work-rod 
closes the electrical circuit. The bat! 
composition is varied, depending upon 
the character of the coating desired 
The operating voltage generally lies be 
tween 12 and 15 volts. At this pressure 
the current density will average between 
12 and 14 amp. per sq.ft. for the 
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\lumilite “A” bath, and 8 to 10 amp. 
per sq.ft. for the Alumilite “B” bath. 
Temperature, too, is pre-determined, 
usually in the range of 70 to 90 deg. F. 
Time of treatment is determined by 
coating thickness desired. After the 
anodic treatment, the work is immedi- 
ately and thoroughly rinsed to remove 
any retained electrolyte. 

Chemically, there is little difference 
between the “A” and “B” coatings. 
Physically, there is much difference. 
The physical difference between the two 
types of coatings is produced basically 
through the operating temperatures and 
concentration of the bath and the or- 
ganic and inorganic inhibitors or modi- 
fiers used. 

Each type of coating has its particular 
field. The “A” coating is used where 
corrosion and abrasion resistance is para- 
mount. Because of the extreme hard- 
ness of the “A” coating, it does not lend 
itself for fabricating purposes. 

The “B” coating, because of its flexj- 
bility, makes an excellent surface pre- 
paration for sheet material that is to be 





subjected to mild forming operations, 
the “B” coating following the forma- 
tions without visible damage. How- 
ever, to obtain the advantages of 
the flexible coating, a portion of the 
abrasion, corrosion and electrical resist- 
ing properties exhibited by the “A” coat- 
ing are sacrificed. Both types of coating 
are equally well suited for color pur- 
poses. 

The procedure thereafter may vary 
considerably. The articles treated may 
be left in the plain oxidized condition, or 
they may be colored with organic or in- 
organic colors, oiled, sealed, waxed, 
lacquered, etc. 

The coloring of Alumilite coatings 
consists briefly of immersion, after anodic 
treatment, in dye baths made from care- 
fully selected aniline dyes. They may 
also be colored by a special procedure 
involving the deposition of inorganic pig- 
ments within the pores of the coating. 
The latter colors are commercially sun- 
fast, the former are not. Dye-baths are 
of semi-permanent types, as contrasted 
with the one-batch bath used in textile 


Articles finished with a plain Alumilite coating to prevent 
staining, smudging, abrasion and surface disintegration 
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work. Fresh dye is added to maintain a 
definite concentration. 

One of the most important develop- 
ments of the Alumilite process is the 
sealing treatment. This treatment effec- 
tively closes the pores of the coating, 
preventing any further adsorption. 
Colored and uncolored coatings may be 
so treated. The coating is thereafter 
resistant to oil, food stains or other 
materials and finger marking is thereby 
prevented. 


Types of Tanks 


Although most of the Alumilite work 
is done at the present time in still tanks 
mechanical processes are possible. One 
full-automatic unit for handling a multi- 
plicity of small parts is under construc- 
tion at the present time, and others are 
contemplated. There is in operation at 
our plant a 75-ft. unit for automatically 
processing coiled stock in 700-ft. lengths, 
one or more sheets at a time, depending 
upon width. Material is finished with 
or without color, oil or lacquer. Ma- 
terial so finished is used for fabrication. 
To make working of the metal prac- 
ticable, it is desirable to anodize in the 
“B” bath, whose composition is adapted 
to produce a soft film. Still another 
piece of equipment is being developed 
to process small articles such as screws. 

From the technical and theoretical 
point of view, the Alumilite coating is 
primarily an oxide coating, Al,O,. It is 
more or less hydrated and contains more 
or less sulphate. It is formed in a solu- 
tion containing sulphuric acid and water, 
together with various addition agents. 
The properties of the coating are largely 
determined by the acid concentration, 
and the temperature of the electrolyte 
and the addition agents. Whatever the 
mechanics of formation of the coating, 
from the practical point of view, the 
process consists of  electro-chemical 
oxidation. The actual procedure is prob- 
ably very complex and involves little- 
understood colloidal phenomena. 

Heat measurements show that the heat 
liberated is in excess of the amount 
which could possibly result from the 
power consumption. The bath itself 
has a very low resistance in all operating 
compositions; the greatest resistance in 
the circuit is at the coating itself. Some 
of the liberated heat is undoubtedly the 
heat incident to the formation of alumi- 
num oxide. 

Growth of coating is a race between 
coating formation and its solution in the 
electrolyte, which means that there is a 
limit to the thickness of coating that can 
be formed—that after a period of time 
the rate of formation of the coating is 
balanced by its rate of solution. 

As has been indicated, the Alumilite 
process utilizes only certain concentra- 
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tions: of sulphuric acid. Under normal 
operating conditions only certain ranges 
of concentration are adaptable. With 
compositions, however, where etching 
or chemical attack is severe, inhibitors 
may be used to modify the action of the 
acid. 

The Alumilite coating, properly ap- 
plied, exhibits remarkable resistance to 
salt spray and atmospheric and chemical 
corrosion. The application of the oxide 
coating to aluminum is a case of making 
a good corrosion-resisting surface very 
much better. Much depends upon the 
condition of the metal, which determines 
the quality of coating obtained, other 
conditions of formation being correct. 

2S and 3S aluminum of good quality 
produce the best coatings. Silicon in 
alloys does not appear to decrease the 
corrosion-resistance of the film,: and its 
alloys, such as No. 43, which is largely 
used for architectural castings, are 
therefore well protected by the Alumi- 
lite coating. The density of the alloy, 
and freedom from pits, blow-holes and 
segregation, are also important factors 
In corrosion-resistance. 

For service in direct contact with 
many of the common chemicals, alumi- 
num is an old standby with the chemist 
and engineer. While complete informa- 
tion is not yet available on the chemical 
corrosion-resisting properties of the Alu- 
milite coating, such substances as alka- 
lies and mineral acids attack the film 
with varying degrees of rapidity. Salts 
which hydrolize, giving rise to acid or 
basic solutions, may show some attack 
upon the coating, while neutral salt 
solutions do not attack it. 


In general, 
the aluminum 


oxide coating exhibits 
resistance to the same chemicals, though 
to much greater degree than the natural 
aluminum surface. 


Sealing the Surface 


Through research work a method of 
quick sealing of the coating has been 
developed. The coating so sealed is 
many times more resistant to corrosion 
than that which is freshly formed. 
Added resistance to chemical attack can 
be obtained by impregnating the coat- 
ing with various comparatively inert 
compounds, such as oils, waxes, and 
other materials, which are tightly held 
within the capillaries of the coating and 
efficiently inhibit common types of cor- 
rosion. Conditions surrounding the use 
of specific chemicals often govern the 
possibility of using oxide-coated alumi- 
num equipment. Those who contem- 
plate the use of oxide-coated aluminum 
will always find it to their advantage 
to consult with persons versed in the 
art of oxide coating, for the technical 
advice and service they are glad to 
furnish. 
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Articles processed with the colored Alumilite coating for 
decoration and for resistance to abrasion and corrosion 


Householders have found that alumi- 
num stains occasionally in contact with 
certain foods, drinks and other mate- 
rials. The use of a sealed Alumilite 
coating prevents such staining. This is 
another reason for its use upon refriger- 
ator trays, cooking utensils, etc. The 
finish has proven very advantageous in 
the case of cafeteria trays. 

Closely related to the non-staining 
feature is its non-smudging property. 
Aluminum abrades when rubbed against 
other materials. This effect is known as 
smudging. Utensils leave marks on 
kitchen sinks. Cafeteria trays leave a 
smudge upon run-ways. in restaurants, 
and if the hand is rubbed against these 
run-ways it becomes blackened with 
finely divided aluminum. Alumilited 
cafeteria trays do not smudge, and ex- 
cellent service has resulted from their 
use. All aluminum articles subject to 
much handling are well served by an 
Alumilite application. Handrails on 
buses, street-cars and railway cars are 
applications in point. 

One very interesting property of the 
Alumilite coating in all its applications 
is its hardness and therefore abrasion 
resistance. It is much harder than any 
other metal finish. This is understood 
when we consider that alumina has a 
hardness of 9 on Moh’s scale. 

The fact that the coating may be 
colored, oiled, etc., after its formation 
indicates that it is absorptive, or of a 
microscopically porous nature. When 
lacquers or varnishes are applied to the 
coating in thin layers, they are firmly 
bound to the surface. The fact that the 
coating is integrally united with the 
aluminum surface, coupled with this 
phenomenon of absorption, explains why 
such coatings are excellent bonds for 


paints and similar finishes. Expensive 
sand-blasting procedures and primer 
coats can usually be eliminated by the 
use of Alumilite coatings. For this rea- 
son it is expected to find applications in 
the finishing process used upon alumi- 
num furniture. 

We have indicated above that the 
coating formed in the “B” electrolyte 
permits forming without chipping or 
scaling. Such deformation will produce 
microscopic fissures in the coating, but 
does not impair its appearance. The 
coating is so integrally attached to the 
base metal that though stretched be 
yond its elastic limit it still adheres 
firmly to the aluminum. If, however, 
the deformation is too great, the coating 
will be so widely distributed that the 
base metal is exposed. This is evident 
particularly with colored coatings. 

The physical properties of the metal 


‘are important with respect to the work 


ability of the coating. We have found 
3S alloy in the annealed temper to be 
adapted to such purposes. The metal 
thickness selected sometimes has an im- 
portant bearing upon the suitability of 
the treated metal for particular draws 
A few products formed at the present 
time are: marking tags, chicken leg 
bands, embossed name plates, buttons 
(including two-metal buttons), refriger- 
ator box trim and window channel for 
automobiles. 

From the standpoint of the color 
effect alone, the finish is quite pleasing, 
having a metallic background showing 
through the colored surface with an 
effect like that of cloisonné. . The col- 
ored oxide coating is exceptionally hard 
and resistant to abrasive action. 

Sufficient data are not available at 
this time, either from actual service ex- 
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perience or accelerated Fade-Ometer 
tests to determine the exact service- 
ability of the dyed coating when used 
for service out-of-doors. It is well 
known that ali organic dyes are prone 
to fade in some degree when exposed 
to sunlight. There are a number of 
dyes that show remarkable resistance 
to fading, and these dyes may find ap- 
plication for limited outdoor service. 
All the commercial dyes now used in 
connection with the colored oxide coat- 
ing are practically permanent for in- 
terior service. 

Four colored coatings of an inorganic 
or metallic base that are commercially 
light-fast have been developed—black, 
blue, yellow and brown—and it is hoped 
that extensive research work now being 
conducted will soon develop additional 
light-fast colors. In addition to the 
plain surface, there are unlimited possi- 
bilities offered through two-color effects 
—engraved, stippled and mottled. 

The selection of the proper aluminum 
alloy for color work is necessary if the 
true color tones are to be portrayed in 
the finished article. Certain metals, 
notably silicon, which is alloyed with 
aluminum to improve the physical prop- 
erties, modify the color of the anodic 
film. The darker colors, gray to black, 
which are produced on these alloys, ma- 
terially interfere with the dyeing of the 
coating. Advantage is taken of the 
dark coating brought about by a high 
silicon content in an aluminum coating. 
By proper treatment, it is possible to 
produce an oxide coating on aluminum 
castings of the silicon-alloy group, that 
ranges from a light gray to black. 

The anodic coating has a melting- 
point far in excess of the melting-point 
of aluminum, and is therefore heat- 
resistant. The incorporation of a black 
color in the anodic coating greatly in- 
creases heat absorption from radiation. 
Experimental work has shown an ap- 
preciable decrease in the time required 
to boil a given quantity of water by the 
use of a utensil with a black anodic 
coating on the bottom, as compared 
with a natural aluminum surface. 

Bright aluminum has a very low emis- 
sivity or heat-radiating power. This is 
sometimes disadvantageous, but by ap- 
plication of an Alumilite coating, plain 
or colored, the emissivity can be greatly 
increased. 

The dielectric constant of the oxide 
coating is about 8, for a coating thick- 
ness of the order of 0.002 in. If mechan- 
ical properties are unimportant and the 
coating thickness is built up, the dielec- 
tric strength or breakdown voltage can 
be enormously increased. 

The specific resistance of the film, 
which is about 1.5x10"® ohm/cm., de- 
creases rapidly with rise of temperature, 
and decreases with increasing humidity. 
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ANUFACTURING MARKET 

STATISTICS. Prepared by 
Charles B. Eliot, Domestic Regional Di- 
vision, Bureau of Foreign and Domestic 
Commerce, Department of Commerce, 
under the direction of E. F. Gerish, chief 
of that division, and with the special co- 
operation of the Bureau of the Census. 
1,070 pages, 6x9 in., largely tables, but 
containing several maps. Copies ob- 
tainable from Government Printing 
Office, Washington, D. C., or from dis- 
trict offices of the Bureau of Foreign 
and Domestic Commerce. Price $1. 


This volume is a compilation of basic 
marketing data designed to aid sellers 
of products consumed in the manufac- 
turing industries to locate their markets 
more accurately and economically. A 
prominent feature is the plant-location 
section showing for the first time on the 
basis of the 1929 Census of Manufac- 
tures the location by state and county 
of more than 200,000 manufacturing 
plants representing a market for $36,- 
000,000,000 worth of materials, classed 
in $26 primary industry groups. Ex- 
amples of use of the reports data in 
problems of practical market analysis 
are included. 

In the field of industrial marketing 
relatively little research has been done, 
largely due to the scarcity of basic sta- 
tistical data. As a step to supply this 
lack, the new marketing guide was 
undertaken by the Department of Com- 
merce at the request of a number of 
industrial marketing groups, the work 
being carried out under the direction of 
a national committee composed of 
executives in the advertising and manu- 
facturing fields. 

The market indicators tabulated in- 
clude number of plants, workers, wages 
and salaries, horsepower of equipment, 
material cost and value of output, by 
states, by cities of 10,000 population and 
over, and by major industrial areas. 


HAT IS TECHNOCRACY? By 

Allen Raymond. 180 pages, 5x72 
inches. Published by Whittlesey House, 
McGraw-Hill Book Co., Inc., New York. 
Price $1.50. 


In his effort to explain technocracy 
and the individuals back of it, Mr. 
Raymond draws on the information 
gained during his interviews with Messrs. 
Scott, Jones, Ackerman and Rauten- 
strauch, and which he used as the basis 
for four articles in the New York Herald 


Tribune. He also quotes from books by 
Thorstein Veblen and Frederick Soddy 
along the same lines as the technocratic 
preachings. 

To give the arguments against the 
theories advanced by the technocrats he 
quotes Dean Kimbail, John VanDeventer 
and President Compton of M.LT. For 
those who are sufficiently interested in 
Technocracy to want to try to find out 
what it is all about this book should be 
helpful, because it quotes sources and 
ties them together in a breezy, news- 
paper fashion that makes easy reading. 


AN AND METALS. A history 

of mining in relation to the de- 
velopment of civilization. By T. A. 
Rickard. 2 volumes, 1068 pages, 6x9 in. 
Illustrated. Published by Whittlesey 
House, McGraw-Hill Book Company, 
Inc. New York. Price $10. 


In times like these when each one of 
us is baffled by his immediate problems 
and environment, and when the future 
seems all too dark, Mr. Rickard’s book 
comes as a welcome means of restoring 
one’s perspective. Inspired by Wells’ 
Outline of History, partly because he 
thinks Wells paid insufficient attention 
to the part played by the miner in man’s 
development, Mr. Rickard has set out 
to fill this gap. His many years of ex- 
perience in technical journalism, as edi- 
tor of Engineering and Mining Journal, 
Mining and Scientific Press, and The 
Mining Magazine, it is very evident, 
have stood him in good stead in this 
present work. These two volumes are 
not only well done from the technical 
point of view; they are also very enter- 
taining reading. 

Mr. Rickard makes it clear that the 
powerful nations in history have been 
those that developed or controlled min- 
eral resources. He tells how the Athe- 
nians used the silver from their mines to 
finance the building of the ships with 
which they repelled the Persians; and 
how the gold of California enabled the 
North to wear down the poorly financed 
South in our own Civil War. And he 
makes it plain that the United States 
of America boasts the most lavish en- 
dowment of mineral resources ever 
known, ample insurance of its future 
growth and power in the world, which 
should certainly be comforting to our 
present doubts. 

And his account of the struggle of the 
miner up from the most abject slavery 
of classic times to a position of unique 
freedom is a thrilling epic. All in all, 
Man and Metals is well worth the time 
it takes to read it. It should prove 
inspiring to every man who has a part 
to play in the modern metal industry. 
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Economies 


Fig. 1—Formerly made on a screw machine, the valve spring collar 


is now stamped out in a press and spot welded to the sleeve 


In the Manufacture of Valve Spring Collars 


As told to Francis A. Westbrook 
By GEORGE KERR 


Spot welding proved a saving for both product and tools 


ECENTLY the cost of valve 
spring collars was reduced 50 
per cent by a redesign which 


permitted the use of spot welding. The 
change is of interest because of the pos- 
sibility of adapting the same procedure 
to other parts. Welding also played an 
important part in making efficient tools 
for this work. 

At the extreme right of Fig. 1 is 
shown the assembled guard and collar; 
at the left of this is the guard and next 
to it is the collar with a shoulder pro- 
vided for spot welding. Originally the 
collar was made by screw machine in 
the form shown at the extreme left. 
The cost for labor, material and over- 
head was formerly 6 cents; acetylene 
welding cost 16 cents. By changing to 
press tools and employing spot welding, 
the cost of material, labor and overhead 
was reduced to 2.7 cents and the weld- 
ing to 7.5 cents. This made a reduction 
of from 22 cents to 10.2 cents or about 
54 per cent in the total cost. 

Under the new plan of manufacture, 
a progressive die, shown in Fig. 2, is 
used to make the blanks which must be 
accurate and have outside and inside 
diameters of odd sizes. It will be noted 
from the illustration that bosses have 
been arc welded to a steel base to form 
the pillar posts. The rate of production 
is 2,000 per hour. 

The blanks are heated in a rotary 
furnace; one man loads the furnace 
while the press operator removes the 
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heated blanks. The furnace travels at 
the rate of 550 heated pieces per hour. 
This operation is shown in Fig. 3. The 
table is cast iron and the head stainless 
steel. The heated blanks next go to the 
hot press. 

The hot press, in which the collar 
shown in Fig. 1 is formed, is shown in 
Fig. 4. Sufficient stock must be pro- 
vided to permit of reaming the hole 
when the guard and collar are assem- 
bled. In order to strip the formed collar 
from the die, a groove is cut in the high- 
speed steel punch. This lifts the collar 
from the die, and a positive knock-out 
in the upper section strips it from the 
punch and deposits it in a cup. This 
cup is so arranged that it swings back- 
ward as the ram of the press descends 
to form the next piece. The blanked col- 


lar then falls out and into a chute 
through which it slides into a tote box. 
The collars are then taken to a pickling 
bath for the removal of scale. 

At this point it should be noted that 
the die holders are made by welding 
and that high-speed steel and hot-work 
steel are used for the dies. The pro- 
duction at this point is 500 pieces per 
hour. 

The guards and collars are put to- 
gether on a table. The assembly is then 
placed in the welding machine shown 
in Fig. 5. It will be seen that one of 
the supports on the anvil of this ma- 
chine is tapered and has grooves cut 
in it. This is pressed firmly into the 
guard while the collar fits in the other 
support. The collar is then welded to 
the guard at four points. Approximately 





Fig. 2—A welded punch and die served to speed production 
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Fig. 4—Welded punch and die 
holders are used on this hot press 
for forming the collars 


even spacing of the welds is secured by 
having four flat places on the grooved 
support which come in contact with a 
wire spring. As the operator turns the 
knurled handle, seen at the right, he 
can feel easily enough when the flat 
spots come against the spring and thus 
know that the welding point has been 
reached. In arranging the welding ma- 
chine for this work, the copper fixture 
was welded to the copper arm of the 
machine. Production is 400 per hour. 

After this operation, the work is an- 
nealed in order to remove the hard 
spots caused by spot welding. Another 
pickling is then necessary in order to 
remove the scale resulting from an- 
nealing. 

The final operation consists of ream- 





Fig. 5—Collar and guard are spot 
welded together at four points 
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Fig. 3—Blanks at the rate of 550 
per hour are heated in a rotary 
furnace 


ing the collar. This is shown in Fig. 6. 
The work is held in the jaws of a foot- 
operated vise. The reamer, which is 
floating, has a steep spiral and is flooded 
with oil, a dial indicator being used to 
show the depth of the cut. This reamer 
will do from one to four thousand per 
grind. 

The press shown in Fig. 6 was made 
from a three-spindle machine and an 
arc welded table. - The piece shown 
clamped to the press is for pushing out 
the chips. Production is 400 per hour. 

From the foregoing description it will 
be seen that not only has the cost of the 
finished product been cut in half with 
the help of welding but also that, by 
means of welded construction of the 
tools to do the work, it has been possible 
to adopt standard tools or tools made 
of standard parts with a maximum of 
economy. In fact we use welded con- 
struction on our tools wherever possible 
as this method saves time and material. 





Cut and Dried Shop Data 


Multiplication tables, the weight of 
metals or abstract measurements can be 
readily tabulated and used without 
hesitation in planning and in calcula- 
tion. But the great majority of shop 
problems are not as yet susceptible to 





Fig. 6—Clamped in a foot-oper- 
ated vise, the work is reamed in an 
improvised drill press 






such routine or standardized treatment. 

Men frequently ask for tables of 
speeds and feeds for all metals and other 
materials, or diagrams and charts that 
will show whether a job should be put 
on a 26-in. lathe or a boring mill. One 
wants a chart that will tell him the 
capacity of all types of machine tools so 
that he can select the right machine for 
any job that comes along. Those who 
request information of this kind do not 
realize to what extent many of the ques- 
tions asked depend on conditions that 
cannot be satisfactorily tabulated. 

The kind of work to be machined has 
a direct bearing on the machine to be 
used, on the tools and on the speeds and 
feeds. A 15-inch light pulley or drum 
might be turned on a 16-inch lathe, 
while a 15-inch steel billet would prob- 
ably go in a 26- or 30-inch lathe. The 
tools, speeds and feeds would all be 
different for the two jobs. While sugges- 
tions can be made that apply to both 
cases, judgment, based on experience or 
observation, must determine the 
procedure for each case. 


best 


Even in cases where the same opera- 
tions have been performed many times, 
and where standard practices have been 
adopted, the man on the job frequently 
discovers a better method. He may 
change the shape of the tool, accidentally 
or otherwise, or set it differently, or get 
mixed on his speeds and feeds, and the 
result may be a better job or lowered 
machining time, or both. 

We should by all means utilize our 
accumulated and tabulated knowledge 
as far as possible. But it is usually 
better to use it as a starting point toward 
better practice instead of assuming it to 
be the last word in efficiency. 











Fig. 1—Economies in time and cost are gained through the fabrication of clamping fixtures by welding 


Low-Cost Tooling 


J. E. PADGETT 
Assistant General Manager 
Spicer Manufacturing Corporation 


Simpler, more flexible machines and fixtures with extensive use of 
welded construction are recommended for automotive operations 


in automotive products and the sub- 
stitution of new devices will become 
evident within the next few years. 
Managements are concerned about (a) 
loss of sales if changes are not made; 
(b) excessive cost of tooling if changes 
are made, which cost may offset tempor- 
arily all of the gain in sales; (c) re- 
sistance of the shop organization to any 
change; and (d) the difficulty of per- 
suading the designing engineer to con- 
sider properly the problems of manufac- 
ture. Since such changes are coming in 
all successful companies, manufacturing 
divisions must be ready to carry them 
through. I will outline some principles 
regarding the adaptation of equipment 
to meet these changes. 
After direct-labor costs, the next larg- 
est items of expense in a machine shop 
are generally depreciation and obsoles- 


[ fs sstonstve demand for changes 





Abstracted from a paper presented at the 
annual meeting of the Society of Automo- 
tive Engineers, Sanuary 26, 1933. 
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cence of machines, fixtures and tools. This 
is especially true when changes are tak- 
ing place rapidly and even more so when 


a plant is tooled for high production. * 


The only way to reduce these charges is 
to make the machines last longer and 
thereby reduce the rapidity of obsoles- 
cence. We must at the same time keep 
up with the latest production methods. 
The economics of the situation always 
govern in the end, and if new machine 
tools are needed or if new developments 
of great value are made, these machine 
tools will be purchased. If they are not 
needed, no amount of selling will cause 
purchasers to act. 

I believe that the machine tool indus- 
try could accomplish much if it would 
arrange to reduce its prices and that this 
can be done; but the industry will be 
obliged to get away from its present 
cast-iron type of designing and many of 
the present manufacturing methods. A 
few machine tool builders have already 
done a good job of this kind, but this 


practice certainly is not general. Mean- 
while, we in the manufacturing end 
should not demand unnecessary work or 
weight for the sake of appearance, and 
in this way the machine tool builder can 
save cost. Further, the machine builder 
should be in the best position to make 
proper fixtures for use on his machines, 
but to get most of them to do a good 
job in this type of work seems impos- 
sible. 

In a general consideration of machine- 
shop practice, we must decide on the 
correct place for simple single-spindle or 
single-operation types of equipment as 
compared with multi-spindle multiple- 
operation machines. My experience is 
that the high-production multiple-tool 
machine seldom saves anything. Many 
cases can be mentioned where such ma- 
chines are a positive saving; but in 
thousands of other cases they have been 
found to be source of great expense and 
trouble, especially when a change must 
be made and the cost of retooling be- 
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comes excessive. To be economical these 
machines must be capable of running on 
a given job over a relatively long period, 
but seldom, in these days, does any prod- 
uct remain fixed in its design long enough 
to amortize the tooling. In addition, 
there is the larger percentage of down 
time, set-up time and various delays 
when any single unit gives trouble and 
stops the entire group of operations. 
Highly special high-production multi- 
ple-operation equipment is like the in- 
vestment type of banking, making large 
profits in boom times but becoming 
badly frozen and highly expensive in 
times of low production or rapid change. 
Simple machinery seems to be a little 
more costly during boom times; but, 
when adverse conditions come about, this 
equipment is good for almost anything 
and in any quantities, can be changed 
rapidly and at low cost and over a long 


period is the safest and most profitable 
to use. 

This discussion will be confined to the 
problem of tooling, and especially to 
fixtures of three kinds: first, fixtures that 
hold pieces while the piece is acted on 
by some self-contained machine; second, 
fixtures that not only hold the piece but 
are depended upon to give accuracy to 
the operation; third, fixtures that are 
really complete mechanisms in them- 
selves. Typical fixtures are shown. 

Fig. 1 shows a group of miscellaneous 
clamping-type fixtures. All are. made 
up of pieces of scrap steel cut apart with 
an oxygen torch and welded together. 
These are built up from crude drawings 
and are low in cost, especially if they 
are not duplicated many times. Steel is 
21% times as rigid as cast iron and also 
is almost unbreakable in handling. If 
changes are desired, an acetylene torch 





Fig. 2—Transmission case mainshaft and countershaft bearings 


bored in the 


were formerly 


double-end fixture illustrated 





Fig. 3—This fixture now used on the operations shown in Fig. 2 takes care 
of alignment and can be changed to accommodate new center distances 
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and an arc-welding outfit are all that are 
necessary to cut them apart and rebuild 
them or to add new locating points or 
new clamps. This makes them extremely 
flexible and generally much lower in cost 
than the usual type of fixture made from 
patterns and castings. Another advan- 
tage is that they can be produced in an 
hour or two, whereas a casting always 
takes several days. Many times this 
advantage is highly useful in getting jobs 
done on time. 


Accuracy Built In 


Fig. 2, the second type of fixture, 
which has to do with accuracy as well as 
holding the piece, shows a former method 
of boring the main-shaft and counter 
shaft-bearing bores in transmission cases. 
This is a typical double-end machine 
having fixed centers and bars with wear 
strips. The machine takes care of the 
accuracy of work, but the accuracy is 
not good because the machine tends to 
spring, wear occurs in its different parts, 
and the floor may settle at some time. 
Such things are constantly happening to 
disturb the accuracy of the work. 

The type of fixture in Fig. 3 now re- 
places that shown in Fig. 2. In this 
case, the entire operation is self-con- 
tained in the fixture. Each spindle is 
constructed so that it will slide inside 
of a quill, but a long feather key keeps 
the spindle from rotating relative to the 
quill. The quill is mounted in precision 
anti-friction bearings and then this whole 
spindle unit is mounted in the fixture. 
The fixture is built of welded-steel sec- 
tions and is completely tied together so 
that, when the piece is put in, the ac- 
curacy can be reproduced for many 
months without any change execpt to 
regrind and replace cutters. 

The spindle itself is fastened to one 
side of a universal joint, and the other 
side of the joint is attached to the ma- 
chine spindle. In this instance the 
entire set-up has four joints, made with 
clearance across the shoulders of the 
central cross so that they can take care 
of misalignment. Therefore the fixture 
itself cares for all questions of accuracy 
and the machine becomes merely a driver 
and feed mechanism. 

This construction results in a fixture 
costing perhaps one-fith of the machine 
cost and gives a better job than the 
original or a new machine. Further, if at 
some later date a change in the center 
distances necessary, these 
spindle assemblies can be taken out, the 
fixture cut apart with the torch, some 
plates welded in, the fixture rebored on 
the new centers, a short propeller-shaft 
installed in place of single joints, and a 
new fixture obtained at a fraction of the 
cost of the original fixture or a new one 
that we would have to make if this were 


becomes 
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not of welded-steel construction. This 
type of construction allows us to use 
machinery as long as it will turn over. 

Fig. 4 shows another self-contained 
fixture with anti-friction bearings for 
finishing the inside of the reservoir of a 
vane-type shock-absorber. This opera- 
tion was carried on for about a year, 
using fixtures lined up as well as pos- 
sible with the machine spindles and with 
every care taken in material and up-keep 
of wear strips and bushings and with 
maximum pprecision-grinding on _ the 
counterbores. In spite of this, on a total 
of eight machines we kept two toolmak- 
ers continuously busy in maintaining the 
accuracy of the machines, and the set-up 
was excessive because only one out of 
ten cutters would cut to size because 
of the combination of clearances and 
errors. 

After we installed the present anti- 
friction-bearing self-contained fixture 
with universal-joint drive, no machine 
had to be repaired at any time because 
of trouble with accuracy in a period of 
three years, during which several million 
shocks absorbers were made. Now, 
after grinding, every cutter cuts to size; 
whereas, formerly, only ten per cent 
cut accurately. One can realize the ac- 
curacy of this operation in that the piece 
has three concentric diameters that must 
be held to a 0.0005-in. limit in one in- 
stance and to a 0.001-in. limit in two 
other instances. The depth from the 
counterbored seat to the bottom must 
be held to a 0.0005-in. limit, the bottom 
must be absolutely square with the 
cylindrical portion and perfectly flat, no 
tool marks must show on either side or 
bottom and the corner, where the sur- 
faces meet, must be square. 

Fig. 5 shows a self-contained me- 
chanism. This is a fixture for testing 
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Fig. 4—Several million shock absorbers were held to a limit of 0.0005 in. on this anti-friction bearing type of fixture 
Fig. 5—Development on this testing apparatus was expedited by the application of welded construction 


shock absorbers for resistance at car- 
operating speeds. In this instance we 
learned very strikingly the usefulness of 
the welded construction. The operation 
is to oscillate the shock-absorber at about 
100 strokes per min. and to indicate that 
the resistance is between specified limits. 
This is shown by checking the amount 
of movement of a calibrated spring and 
recording this by having it light a green 
lamp for “satisfactory” and a red lamp 
for “unsatisfactory.” 

We first built this in one design that 
developed trouble because of friction in 
various parts of the mechanism. The 
friction caused a change in the registered 
resistance on the spring, and the fixture 
had to be so sensitive that this friction 
made the whole operation useless. In 
efforts to eliminate this friction, we 
changed and rebuilt parts of this machine 
about a dozen times. We also had 
trouble with the electrical contacts, 
which had to be accurate within 0.001 
in., and this part of the mechanism also 
was rebuilt about a dozen times. 


Welding Speeds Development 


We had only about ten days in which 
to attain high production. During these 
various changes and testing, we worked 
toolmakers constantly day and night try- 
ing one thing after another until the ma- 
chine was worked out so that it was 
satisfactory as we made each change. 
Because it is of steel construction, we 
were able to cut off parts that were 
wrong, machine the piece, weld on some 
new piece and developed it for the next 
trial so that it would be ready to try out 
within say three hours. If this had been 
of the ordinary construction, requiring 
patterns and castings, to go through with 
the amount of development work would 








have taken us three months, and we 
would have been sadly out of the run 
ning in getting into production. 

We have again changed the design of 
the shock absorber, and the testing ma- 
chine has been rebuilt once more to take 
care of the new product. Most of the 
old parts were used even though the new 
design of shock absorber is entirely 
different. This would have been impos- 
sible with ordinary fixtures made of cast 
iron. This change was made without us- 
ing drawings; the toolroom supervisor 
simply was told what was wanted and 
this was carried out. ; 

A condition exists of which I have 
heard several engineers talk in no un 
certain terms. It relates to the question 
of what they have to do when trying 
to crowd a certain number of cubic 
inches of displacement into an engine 
having given center distances for the 
cylinders when the plant equipment can- 
not be changed to a different set of 
center distances. 

My thought would be to make self 
contained fixtures for the individual 
cylinder bores, tie these together into the 
correct distances between centers, raise 
the present fixed-head boring equipment 
by a riser block and connect the present 
spindles with propeller-shafts to the new 
self-contained spindles. For a cost only 
slightly more than that of a new fixture, 
one could thus have newly changed bor 
ing equipment. Further, if any changes 


were desired later, they would require 


only new spacer bars for the individual! 
fixtures. If other fixtures in the cylinder 
block line took their locations from the 


cylinder bores and if these fixtures were 


made from steel, it would be a simpl: 


matter to cut out the old locating points, 


weld in new parts and remachine to fit 
any necessary changed condition. 
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Equipment Costs 


On another page of this number appears an abstract 
of J. E. Padgett’s paper, presented last week at the 
S.A.E. annual meeting. Most of the points that Mr. 
Padgett raises are well taken, especially those in 
regard to the need for simpler and more flexible 
machine tools. 

But in blaming machine tool manufacturers for 
excessive equipment costs, the paper places the onus 
on the wrong shoulders. Today, with lowered produc- 
tion schedules and the demand for lower-priced cars, 
the automotive manufacturer is properly weighing sav- 
ings in tools against savings in direct labor. A few 
years ago he was willing to pay for a machine that 
shaved a few seconds from a given operation without 
much thought to the next model. 

Certain plants became overburdened with special- 
purpose tools during the years of high production. 
Some of this equipment is, no doubt, embarrassing to 
automotive designers and production executives. But, 
in most instances, it is what they demanded at the 
time of purchase. The machine tool builder cannot 
logically be indicted for changed conditions that create 
new needs. 

Mr. Padgett gives a number of examples of home- 
made fixtures of welded construction and indicates that 
the same practice should be more widely used. There 
is no quarrel with the examples shown since special 
jigs and fixtures offer a particularly fertile field for 
fabricated welded construction. Undoubtedly weldings 
will continue to find favor, but their use does not 
decrease the importance of sound engineering and 
inventive genius. If the automotive industry is to 
maintain the standards of workmanship now commonly 
accepted, it will find that there is more to the creation 
of a satisfactory production unit than the mere weld- 
ing together of a few shapes and plates. 

Machine tool builders have received less than their 
share of credit for the development of the automo- 
tive industry. Their resourcefulness and ingenuity in 
supplying the means for quantity production has never 
been adequately rewarded. As the industry gained in 
momentum, many of the developments resulted from 
the combined efforts of automotive and plant equip- 
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ment manufacturers. There is no reason to believe 
that they cannot together meet the new problems 
created by altered circumstances. 

Mr. Padgett speaks of several million shock absorbers 
being made within a period of three years. A produc- 
tion executive, working in such quantities, is prone to 
lose sight of the comparatively few units which must 
absorb engineering expense on machine tools. He sees 
the spindles and housing of the finished product but 
forgets the development charges that cannot be spread 
by quantity production. 

It is a common habit today to complain of the price 
In the light of reduced 
But if profits are any 


of most everything we buy. 
income, all costs seem excessive. 
measure of fair prices, certainly the automotive in- 
dustry has no just complaint on what it now pays for 
plant equipment. 


The Mechanics of Recovery 


Under the above title Dr. H. C. Dickinson, presi- 
dent-elect of the Society of Automotive Engineers, in 
a paper before the annual meeting of the society, has 
given a scientist’s analysis of economic conditions that 
is most stimulating. We regret that space limitations 
do not permit the publication of the address in full. 
Dr. Dickinson’s conception of money as the catalyst 
that is used to promote the flow of trade, yet is not 
So is his 
application of the conservation of energy principle of 
of principle in 


consumed in the process, is novel and apt. 


physics to a_ conservation money 
economics. 
His conclusions are consoling, in the main: 
The present depression can be dispelled, and that 
promptly. 
Prosperity can be restored and made permanent. 
These results can be accomplished without at all 
disturbing the capitalistic system. 
The present trends of financial, business and polit- 
ical leadership are opposing recovery. 
The natural forces of society are mainly acting 
toward recovery. 
Recovery probably will take place in any case, 
slowly of its own accord, but rapidly if correct pol- 
icies are followed. 


Manufacturing Market Statistics 


Those of us who have been badly in need of re- 
liable statistics on industrial markets, and have had 
to plow through reams of census documents to get a 
rough picture of what we were after, should welcome 
this latest study from the Department of Commerce. 
It draws its basic information from the 1929 Census, 
it is true, and that census is a bit out of line with 
what a census of today would show, but still it gives 
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a picture of industrial markets that has never been 
available before. 

One unfortunate thing about such a task as this 
one is that there is no way to evaluate its worth to 
American industry. Consequently, it is likely to be a 
target for legislative invective, and to be seriously 
depreciated by those who have no conception of its 
practical usefulness. Would that more of our govern- 
mental activities were as useful as this one. 
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Stagnation of funds in bank vaults and inability to 
expand credit point to probability of inflationary legis- 
lation in special session Armed resistance by 
determined farmers to legal process of mortgage fore- 
closure adds seriousness to the prospect . . . Com- 
plete list of R.F.C. loans is published . . . Labor 
leaders threaten force and condemn bankers and poli- 
ticians for failure to cure depression Roosevelt 
studies cabinet eligibles and announces cardinal fea- 
tures of his policy expects legislation that will 
give him wide powers. 


Last lame duck session of Congress runs true to form 
leaderless, conscienceless, resultless 
Speed with which states ratified Norris amendment 
abolishing lame duck session and recognizing revolu- 
tion in transportation and communication since writing 
of the Constitution shows how slow Congress has been 
to reflect public sentiment To the credit side 
should go the extension of the Glass-Steagall act which 
saves the credit situation for many a bank 
Chances for budget balancing, beer and economy 
diminish as session wanes Half-billion, 2-year 
relief bill reported to Senate. 


Stankozavod, Moscow machine tool plant, completes 

first series of 40 turret and semi-automatic lathes 
scheduled to produce 500 machines in 1933, 

6,400 a year by 1937, according to Economic Review 
of the Soviet Union Prospects of inter-allied 
debt settlements improve as Hoover and Roosevelt 
agree on modus operandi so far as Britain is concerned, 
and British arrange to send delegation here :, 
Other debtor nations open negotiations Anglo- 
American Chamber of Commerce in London urges 
transfer of economic conference to U. S. 
League of Nations and Japan near break . . . Japan 
breaches great wall of China to occupy Jehol 
Chinese troops gathering, which means a great help to 
civilian China, according to observers who have 
watched the performance of Chinese soldiers when not 
busy at their trade French cabinet falls because 
of budget strife ... German cabinet does likewise 
but for a different reason. 
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National Electric Light Association disbands, cleans 


house, is succeeded by Edison Electric Institute 
M. R. Hutchinson, former Edison chief engineer, 
reports spirit message from Mr. Edison . . . Amer- 
ican Engineering Council condemns Technocracy for 
failure to follow accepted method of presenting engi 
neering data to the public through regular engineering 
society channels announces its belief that “ou: 
present economic structure contains within itself th: 
possibilities of progressive improvement” 
Columbia finds Scott’s emulsion of technocracy unpa| 
atable after all regurgitates it and Scott, too 
Chamber of Commerce of U. S. receives report 
from committee headed by Matthew S. Sloan propos 
ing reductions of $800,000,000 in government expend: 
tures . . . House passes bill to restrict governmen| 
purchases to domestic products where available. 


Atchison reports 17 per cent freight traffic gain 
much above post-holiday average Air transport 
lines report big gains in business Toledo plants 
add 1,600 to payrolls Checker Cab resumes at 
Kalamazoo, will employ 500 I.C.C. orders 
power reverse gear to be applied to 31,000 locomotives 

Index of employment in Cleveland rose 11 per 
cent in December for the country as a whole 
there was no noticeable change General Motors 
takes out license to use Bullard-Dunn process of elec 
trolytically descaling metal Dodge Brothers 
Corporation receives last of 21 Peerless chamfering 
machines for rounding of gear teeth in new helical 
transmission A C Spark Plug plant orders 16 
National Acme automatics and 4 Chronologs 
Pennsylvania R.R. votes 50-cent dividend 
completes N. Y. Division electrification 
Loree buys into New York Central 
Motors moves to dominate air transport 
Briggs strike stalls Ford production. 


Genera! 


Various groups in construction industry sink differ 
ences and prepare for united action . . . Work 
starts, or is about*to start, on San Francisco Bay and 
Golden Gate bridges, Los Angeles aqueduct and big 
Chicago pumping station Stage 1 of Hoover 
Dam project completed a year early Lidger- 
wood building 1,200-ft. cableway to lower 150-ton 
sections of 30-ft. pipe, welded by Babcock & Wilcox. 
from welding station to position at bottom of cliff 600 


ft. below specifications out for huge water- 
wheels Bus-railroad fights on in 43 state legis- 
latures national battle awaits special session 


In the mining field most of the activity is out 
side U. S. Textile mill operations maintained 
at December level rayon plants at capacity 

U. S. exported more synthetic sodium nitrate in 
1932 than it imported of the natural product from 
Chile . . . yet we propose to put Muscle Shoals 
into production exports chiefly to Japan, 
Russia, France, Italy, which is probably significant. 
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Radical Changes in Automotive Design 


Foreseen at S.A.E. Annual Meeting 


A surprisingly large attendance at the 
annual S.A.E. meeting in Detroit, Janu- 
ary 23 to 25, clearly indicated a lively 
interest in the many problems now facing 
the industry. The subjects covered by 
the papers included legislation, rubber- 
tired coaches, aviation engines, riding 
quality and such details as automatic 
transmission and clutch design. There 
have been no radical changes in auto- 
mobile design and construction in the 
1933 cars, except body designs and equip- 
ment, and the discussions on aluminum 
cylinder heads, automatic transmission, 
automatic clutches and clutch design 
in general indicate that changes are not 
only being considered but are in the 
‘incubator stage” as one engineer ex- 
pressed it. 

Opinion is by no means unanimously 
in favor of continuance of free wheeling. 
Automatic clutching apparently has 
more friends, and interest in automatic 
transmission seems to be reviving after 
having lain dormant since its trial and 
abandonment several years ago. Economy 
is demanded more than for some time, 
which gives the advocates of lighter cars, 
engines in the rear and really streamlined 
bodies, the opportunity of again airing 
their theories. There are also new and 
rather radical engine designs in the 
offing, one said to be under considera- 
tion by a large builder. These new 
motor designs are coming forward with 
the passing of the Knight sleeve-valve 
engine. Front drive enthusiasts seem to 
have given up the fight, perhaps because 
they foresee the change in engine loca- 
tion from front to rear. 

Low pressure or super-balloon tires 
are having a much harder time in secur- 
ing acceptance than their predecessors of 
more modest proportions. The balloon 
tire, it will be remembered, struck the 
popular fancy in 1923 and caused the 
hurried redesigning of many cars. Steer- 
ing details, which were serious problems 
with the advent of the balloon tires, 
again require considerable revamping 
with the “doughnut.” In fact, some in- 
sist that power steering devices must be 
perfected before the big tires can hope 
to find their way into general use. 

One of the outstanding features of the 
meeting was the address of K. T. Keller 
on “Production, a Human Equation,” 
a factor that is particularly important in 
times of financial stress. J. E. Padgett 
presented an excellent paper on “Some 
Principles of Flexible, Accurate, Low 
Cost Tooling,” which was widely dis- 
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An extract of this appears on 
page 82 of this number. 

If one can judge the future by the 
subjects discussed at this meeting, the 
automobile industry is again getting 
ready to make real progress. 


cussed. 


Higgins Heads Norton 
Company 


At the company’s annual meeting, 
January 17, Aldus C. Higgins was elected 
president and general manager of the 
Norton Company upon the retirement 
of Charles L. Allen who has been presi- 
dent for 14 years and general manager 
for 47 years. Mr. Allen has been as- 
sociated with Norton since the incorpora- 
tion of the old Norton Emery Wheel Co. 
in 1885 and has been the only general 
manager of the firm. 

Mr. Higgins, son of Milton P. Higgins, 
one of the founders and first president, 
has been associated with the Norton Co. 
since 1900, first as manager of research 
and abrasive plants, secretary from 1912 
to 1919 and treasurer and general counsel 
from 1919 to 1933. 

George W. Jeppson, vice-president in 
charge of production, was made treasurer 
to succeed Mr. Higgins. Other officers 
are Clifford S. Anderson, general counsel 












Cuaries L. ALLEN 





Aupus C. Hiearns 


and secretary; W. La Coste Neilson, 
vice-president and general sales manager; 
Lewis E. Saunders, manager of research 
and abrasive plants, Henry Duckworth, 
assistant treasurer and comptroller; and 
Clarence W. Daniels, plant engineer. 
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Although actual machinery busi- 
ness in January has been small, 
sentiment is certainly somewhat 
better and inquiries have been 
larger in number, and more prom- 
ising in character. Rehabilitation 
results are deceptive because many 
companies are refusing to permit 
their names to be used because 
they fear a mass attack by equip- 
ment salesmen. The better class 
of contract and tool shops are get- 
ting some interesting orders. 

Detroit plants are operating on 
a four-day week, except where 
strikes have tied up everything. 
Strikers deserve sympathy if cur- 
rent reports of wage policy are cor- 
rect. The local automobile show 
was well attended and brought out 
some buying. Sixteen screw ma- 
chines went to a spark plug com- 
pany and twenty-one gear tooth 
chamfering machines to a motor 
car plant. In Milwaukee the school 
board has inquired for two 14-in. 
lathes and a dozen woodworking 
machines. Rehabilitation is mak- 
ing strides in this section. Chi- 
cago finds things pretty dull. 


About all the inquiries in St. 
Louis have been for used equip- 
ment. Bank failures have had the 
inevitable effect on local sentiment. 
In Indianapolis, too, business is 
practically at a standstill. Reha- 
bilitation has not made much prog- 
ress but machinery men are still 
able to eat. Sentiment in Cincin- 
nati: seems to be better although 
it has little to nourish it. Some of 
the machine tool companies are 
without orders. 

Inquiries in Pittsburgh provide 
the principal news, but they are 
scattering. Some of the larger 
manufacturing companies in the 
district have been forced to reduce 
payrolls further. On the other 
hand, one company in Philadelphia 
has doubled its number of em- 
ployees in the last two months. 
Orders are scarce here. In New 
York there has been a _ steady 
trickle of small business and Jan- 
uary business will probably meas- 
ure up to that of December. Bos- 
ton reports no signs of any orders 
but a few good inquiries and en- 
couraging activity in tool shops. 








Hughes Made New 
Departure Manager 


Effective January 1, the appointment 
of F. G. Hughes as vice-president and 
general manager of the New Departure 
Manufacturing Co. was recently an- 
nounced by President De Witt Page. 
Other officers of the company were re- 
elected. 

Starting as production manager in 
1911, Mr. Hughes has held the positions 
of chief engineer, assistant general 
manager and vice-president. Previously 
he was experimental engineer at the 





Bethlehem Steel Corp. and chief engineer 
of the Driggs-Seabury Corp. of Sharon, 
Pa. 

Mr. Hughes graduated from Yale Uni- 
versity in 1900. During the war he was 
advisory engineer to the quartermaster 
department and a member of the war 
service committee on bearings. As 
chairman of the Ball Bearing Standard- 
ization Committee of the S.A.E., he was 
instrumental in effecting much of the 
standardization now so important in 
automotive production. He is also a 
past president of the ASS.T. and a 
member of the A.S.M.E. 


Plating Patent Upheld 


On January 23 the U. S. Supreme 
Court handed down a decision which re- 
affirmed the validity of Patent No. 
1581188 granted to Dr. Colin G. Fink 
covering processes of chromium plating 
and the preparation of plating baths. 
The patent is now held by the United 
Chromium Co. Dr. Fink, who is pro- 
fessor of electro-chemisty at Columbia 
University, contended that his inven- 
tion made possible a practical and com- 
mercially available process of chromium 
plating. This claim the court sustained. 


Rise in Machine Tool 


Orders Continues 


Up ten points from the July low point, 
the December index of gross orders, as 
reported by the National Machine Tool 
Builders’ Association, is better than for 
any month since June. The _ three 
months’ moving average of 31.7, which 
includes October’s comparatively poor 
showing, does not reflect the full extent 
of the increase. 

The year’s average index of gross 
orders was 35.4 as compared to 73.9 for 
1931 and 127.8 for 1930. The December 
figure of 35.8 is a little above the average 


ever, a simultaneous rise in shipments 
and unfilled orders is encouraging. 

The December improvement is in the 
B and C groups, companies whose base 
shipments are less than $50,000 a month. 
The A group barely held its own. Rela- 
tively few companies are getting a large 
volume of business as only 15 of the 71 
reporting show business better than 50 
per cent of their respective bases. The 
companies reporting less than 10 per 
cent of their bases decreased from 53 per 
cent in November to 32 per cent in 


for the twelve months of 1982. How- December. 
Index A Index B Index C Total 
Number of reports 24 26 21 71 
Bases...... * ver $2,481,128 $608,173 $128,873 $3,218,174 
Gross orders for month... 33.2 38.7 72.4 35.8 
Cancellations 0.4 0.3 3.2 0.5 
Net orders 32.8 384 70.1 35.3 
Shipments. . = 30.8 28.3 81.8 32.3 
Unfilled orders... . ; 39.1 65.1 72.9 45.4 
I'hree-months’ average of gross orders 31.7 87.9 43.5 31.7 


Base — Average shipments for years 1922-24 
Index A Base more than $50,000. 

Index B — Base $10,000 to $50,000. 

Index C — Base less than $10,000. 

Total 


The “total” indexes are not averages of A, B, and C indexes but are percentages of the totals of 


the respective items to the total bases of all reports filed each month. 
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Conference Board to Report 
on Unemployment Reserves 


Prompt concerted action on the part 
of industrial leaders to guide and shape 
legislation is urged in a report now in 
press to be released shortly by the Na 
tional Industrial Conference Board 
This climaxes an intensive study of un 
employment reserve plans during thy 
past year by the research staff of th 
board aided by an advisory committe: 
comprising a number of the country’ 
prominent business executives. 

The board points out that 43 stat: 
legislatures will be in regular session dur 
ing 1933 and that in most, if not all 
proposals for the establishment of stat: 
systems of unemployment insurance 0: 
reserves will be introduced. The report 
states that “Confronted by this situa 
tion industry cannot afford to pursue a 
policy of inaction. Consequences of the 
most serious import to industry mus! 
result if the formulation of an unem 
ployment program is left solely to legis 
lators and their more irresponsible and 
radical adyisers.” 


Rehabilitation Move Shows 
Further Gains 


Latest figures on total expenditures 
for modernization amount to $142,115,- 
351 as reported by A. W. Robertson, 
national chairman of the Committee on 
Industrial Rehabilitation. One of the 
largest items is that reported by the 
Seventh Federal Reserve district com 
mittee showing that Swift & Co. plans 
to spend $2,500,000 to effect economies 
in the operation of its plant. 

Projects involving expenditures in 
metal-working plants not previously re- 
ported in the Chicago district are: Crane 
Co., reconstruction oil burning equip- 


‘ment, $10,000; Barber-Greene Co., plant 


improvement, $8,780; Lyon Metal Prod- 
ucts, Inc., tools, $8,260; Altorfer Bros. 
Co., modernizing equipment, $20,000; 
Allen-Bradley Co., repairs to plant, 
$35,000; Briggs & Stratton Corporation, 
new equipment, $5,000; Falk Corpora- 
tion, $22,000; Cutler-Hammer Co., 
$25,000; Harnischfeger Corp., $77,270; 
Chain Belt Co., plant repair and equip- 
ment, $56,305. 

In the Eighth Federal Reserve Dis- 
trict (St. Louis) a number of metal- 
working firms have been added to the 
list: Liberty Foundry Co., construction 
of new core ovens and replacement of 
machinery, $25,000; Missouri Rolling 
Mill Co., extensions to buildings, $8,000; 
Wagner Electric Co., new equipment, 
$79,000; American Pulverizer Co., re- 
habilitation, $5,000; Chevrolet Motor 
Co., major repairs, $30,500; Fisher Body 
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»., $30,500; International Heating Co.., 
plant additions, $18,000; Sterling Steel 
Casting Co., installing heating plant 
$5,500. 

The Fourth Federal Reserve district 
(Cleveland) 
activity and reports the following new 
projects: American Steel Board Co., re- 
pairs to buildings and equipment, 
$7,000; Palfey Mfg. Co., new dies and 


committee continues its 


building repairs, $4,800; Aluminum In- 
dustries, new machinery, $5,000; Ameri- 
can Can Co., building improvements, 


$8,000; Kelly-Koet Mfg. Co., new equip- 
ment and plant rearrangement, $10,500. 

San Francisco shows further progress 
Twelfth Federal Re- 
Additions to the 
Standard Gas Engine Co. 
modernizing, $5,000; Laher Auto Spring 
Co., repairs and new spring machinery, 
$20,000; California Wire Cloth Co., elec- 
tro galvanizing plant; $200,000; Pelton 
Water Wheel Co., new storehouse and 
$5,000; Pacific Can Co., new 
equipment, $90,000. 

The New England committee in the 
First Federal Reserve district reports 
new projects in the following plants: 
Baird Machine Co., general overhauling 
and purchase of tools, $100,000; Locke 
Steel Chain Co., patterns and jigs for 
new models, $10,000. 

In commenting on the work of the 
committee, Chairman Robinson said, 
“The workers in our committees in the 
Federal Reserve districts and individual 


according to the 
serve district report. 
list are: 


toolroom, 


industrial and business centers are greatly 
encouraged by the activities of the many 
other organized groups working toward 
the common end of stimulating business 
and increasing employment.” 


Bausch Honored by 
Genesee Society 


Edward Bausch, president of the 
Bausch & Lomb Optical Co., 
of honor at the annual dinner of the 
Society of the Genesee on 
in New York City. Messages of greet- 
ing from President Hoover, Governor 
Lehman, Mayor O’Brien, and Dr. Robert 
H. Milliken, of the California Institute 
of Technology were read by Elon H. 


was guest 


January 23 


Hooker, toastmaster and president of 
the society. 
One of America’s early microscope 


builders, Mr. Bausch started when there 
were only eighteen microscopes in the 
entire country and devised methods of 
producing them so they could be sold at 
price. Before he completed his 
college course at Cornell, he was called 
home by his father to take over some 
of the responsibilities of the business. 

Mr. Bausch was born in 1854 only a 
stone’s throw from the Genesee River 
and spent his life building the extensive 
Bausch & Lomb Optical Co. on its banks. 
His neighbors and the nation honored 
him for a long list of scientific achieve- 
ments. 


a low 


Sapeste of Machinery Bang December, 1932 





Electrical machinery 


Power-generating mac hinery (except elec tric and automotive) 


Construction machinery 

Mining, well and pumping equipme nt 
Power-driven, metal-working machinery 
Other metal-working machinery. . 

rextile machinery. . 


Dec., 1932 Nov., 1932 Dec., 1931 


$3,193,175 $3,697,630 $5,733,699 
300,626 329,705 912,486 
254,463 175,000 634,078 
977,455 706,731 1,390,212 
714,705 1,579,478 1,989,786 
123,685 113,067 388,542 
333,932 286,684 560,073 


Exports of Metal-Working Machinery During December, 1932 


Engine lathes 

Turret lathes 

Other lathes. . 

Vertical boring mills and chuc king machines 
Thread cutting, automatic screw machines 
Knee and column type milling machines 
Other milling machines 

Gear cutting machines 

Vertical drilling machines 

Radial drilling machines 

Other drilling machines 

Planers and shapers. 

Surface grinding machines 

External cylindrical grinding machines 
Internal grinding machines 


lool grinding, cutter grinding and universal grinding 


Other metal grinding machines 

Sheet and plate metal werlang machines 
Forging machinery . 

Rolling mill machinery : 

Foundry and molding equipment 


Other power-driven metal-working machinery and parts 


Dec., 1932 Nov., 1932 Dec., 1931 


Other Metal-Working Machinery 


Pneumatic portable tools ‘a 

Other portable hand-operated mac schines 
Chucks for machine tools 

Machine-operated pipe and thread cutters, stocks 
other machine operated cutting tools 

Other metal-working machine tools 
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$14,250 $111,061 $57,643 
19,710 22,581 98,170 
75,837 143,443 51,828 
11,286 50,516 131,449 
37,146 14,399 15,559 
20,241 48,243 13,299 
34,181 76.196 50,546 
83,361 67,556 68,713 
4,047 60,785 24,911 
3,164 36,938 1,575 
4,143 95,414 69,786 
4,896 10,815 45,686 
4,705 2,850 57,672 
9,154 5,958 54,182 
21,199 77,429 18,910 
20,227 32,470 82,823 
9,884 150,312 77,744 
135,556 349,926 226,764 
15,662 28,352 170,626 
34,509 17,616 28,135 
17,402 32,403 53,070 
134,137 349 348 590.695 
$26,655 $17,803 $65,741 
19,545 20,575 47,648 
3,358 2,673 8,862 
dies, taps and 
41,553 63,875 124,576 
32,574 30,823 141,715 





Epwarp Bauscu 
Pioneered Optical Instrument Manufacture 





‘BUSINESS ITEMS-. 





1901 South Rock 
manufacturers of 


Scully-Jones & Co., 
well St., Chicago, IIl., 
production tools and machinery, 
acquired the American Specialty Co., 
Chicago. The latter 
factured a complete line of sleeves and 
sockets. 


Stearns-Stafford, Inc.., 


has been organized to take 


have 


company manu- 


Mich., 
over the 
Stearns-Stafford division of George P. 
Nichols & Brother, Inc., and will continue 
the manufacture of staggered roller bear- 
ings at the plant in Lawton. O. F. 
Packer, general manager since 1923, has 
been appointed president and general 
manager. 


Lawton, 


Directors of the Mueller Brass Co., 
manufacturers of streamline fittings and 
parts, Port Huron, Mich., have voted to 
take over the Sky Specialties Corp., 
Detroit, manufacturer of airplane engine 
starters. 


The Newton Meter Co., Newton 
Falls, Mass., has started the 
manufacture of meters to be used in con- 
nection with oil burning equipment at 
63 Walnut St. Jacon B. Rreakorr is 
president. Capitalization is $50,000. 


The H. G. Machine Co., Quincy, 
Mass., has been formed to manufacture 
special machinery and to rebuild ma 
chines. C. Guy HyLanp is one of the 
principals. 

The Timken Steel & Tube Co., Can- 
ton, Ohio, has appointed Delaware Steel 

1614 Summer St., Phila- 
as its exclusive representa- 


Lower 


Service, Inc., 
delphia, Pa., 
tive in the Philadelphia district. 
WituiaM G. Nicuon, formerly manager 
for the Milwaukee office for Neff 
Kohlbusch & Bissell, has opened an 


B4te 








Mariner Tower, 606 W. 
Milwaukee. He will 


lines of machine tools, 


office in the 
Wisconsin Ave., 
handle several 
cutting tools and special machinery. 

Poole Foundry & Machine Co, Balti- 
more, Md., has appointed the Rockfield- 
Davis Equipment Co., 1500 17th St., 
Denver, Colo., as its representative in 
Colorado, Wyoming and New Mexico. 
The latter firm will carry a complete line 
in stock. 





« PERSONALS -° 





Henry S. Demarest has been elected 
president of Greene, Tweed & Co., New 
York, makers of small tools. James A. 
McKeon has been elected vice-president 
and Hersert A. Erwoop, secretary. 
Wituiarp R. Pratt, former president, 
and Harotp B. Ptarrt, former 
president, have resigned. 


vice- 


E. L. Berry, shop superintendent of 
the plant of the Link-Belt Co., at 39th 
St., Chicago, has been placed in charge 
of manufacturing, engineering and 
erection. 


Pror. James A. Hatt, professor of 
mechanical engineering at Brown Uni- 
versity, has been made chairman of the 
Committee on Design of the Machine 
Shop Practice Division, A.S.M_E. 


Eart L. Ramsey, who has been in the 
general sales office of Ex-Cell-O Aircraft 
& Tool Corp., Detroit, will be produc- 
tion engineer working with the sales 
representatives in the different terri- 
tories, effective February 1. Before 
joining Ex-Cell-O, Mr. Ramsey was the 
Buffalo branch manager for the Wm. G. 
Harvey Co., Syracuse, N. Y., which 
handled Ex-Cell-O products. 


Cuarves N. Atvarez, formerly direc- 
tor of purchases of E. W. Bliss Co., 
Brooklyn, N. Y., is now associated with 
the Traumatic Institute, Inc., Brooklyn, 
N. Y., as vice-president. 





* OBITUARIES - 





Arthur L. Garford 


Arthur L. Garford, president of the 
Cleveland Automatic Machine Co., and 
founder of the truck firm that bore his 
name, died January 23 at Elyria. He 
was 74. Mr. Garford first became na- 
tionally prominent through formation of 
the Garford Co., though prior to 1900 
he had become a well-known manufac- 
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turer of bicycles and accessories. In 
1912 the Garford Co. was sold to Willys- 
Overland, of Toledo. Later, Mr. Gar- 
ford, who was also an inventor, organ- 
ized the Cleveland Automatic Machine 
Co. of which he was president at the 
time of his death. He was also presi- 
dent of the Electric Alloys Co., Elyria, 
Ohio. 


Clarence E. Whitney 


Clarence E. Whitney, president of the 
Whitney Mfg. Co., and prominent indus- 
trialist of Hartford, Conn., died on 
January 22 at the age of 63. Mr. 
Whitney was born in Hartford the son of 
Amos Whitney, one of the founders of 
the Pratt & Whitney Co. In 1891 he 





Massachusetts 


from the 
Institute of Technology and later joined 
the Pratt & Whitney Co. 

At the time of his death Mr. Whitney 


graduated 


was also president of the Hartford 
Faience Co. and the Liberty Street Rail- 
way Co., and secretary-treasurer of the 
Hanson-Whitney Tap and Gage Co. He 
was founder or co-founder of all of these. 

For many years, Mr. Whitney was a 


director and one of the strongest sup-. 


porters of the National Association of 
Manufacturers. He was a leader in the 
organization of the open-shop conference 
of Connecticut and for its first two years 
was its principal financial supporter. 





CuristiAN GALLMEYER, president of 
Gallmeyer & Livingston Co., manufac- 
turers of machine tools and woodwork- 
ing machinery, died recently. In 1912 
Mr. Gallmeyer became interested in the 
Valley City Machine Works, and when 
a merger took in other concerns he be- 
came president of the resulting Gallmeyer 
& Livingston Co. 


Rosert C. HANnpLoser, manager of 
the Detroit office for the Motch & 
Merriweather Machinery Co., died 
recently. After spending some time with 
the Brown & Sharpe Mfg. Co., the Pond 
Machine Tool Co., the Nile Tool Works 














Co. and others, he went to Vienna 
Austria, as representative for those firms 
After other experience he joined the 
Motch & Merriweather organization i) 
1907 and from that date was in charg 
of the Detroit office. 


Wituiam S. Papen, vice-president of 
Covel-Hanchett Co., Big Rapids, Mich . 
and associated with the cempany fo. 
seventeen years, died recently. He was 
in the machinery sales business for the 
greater part of his life. 


H. F. J. Porter, consulting engineer 
and industrial efficiency expert, died Jan 
25, aged 74. At the time of his death 
he was secretary of the National Museum 
of Engineering and Industry, New York 
After holding advisory positions with 
several industrial concerns, Mr. Porter 
came into national prominence in 1893 
as assistant chief of the machinery de- 
partment in charge of the Machinery 
Hall at the World’s Columbian Exposi 
tion in Chicago. 


A. J. Porter, superintendent of the 
Bridgeport, Conn., plant of the Heppen- 
stall Co., died January 17. He was 
associated previously with the Bridge- 
port Forge Co., the former Bement & 
Niles Co., Philadelphia, and Tindle, 
Morris & Co. 


Howarp C. Simpson, vice-president 
of Raybestos-Manhattan, Inc., Bridge- 
port, Conn., died January 17. Previous 
to his last connection he had been super- 
intendent of production for the Chalmers 
Motor Co. and production manager of 
the Hupmobile Co. 


Epwarp F. Leeps, former president 
of the Leeds Marine Engine Co., Bridge- 
port, Conn., died recently at the age 
of 56. 


Water MclIntosu, general superin- 
tendent of machine shops of the 
Manitowoc (Wis.) Shipbuilding Corp., 
died recently. 


Roy L. Monae, formerly indentified 
with Rockford Machine Tool Co., Rock- 
ford, Tll., died Jan. 10. 





° MEETINGS - 





AMERICAN MANAGEMENT ASSOCIATION 
Annual meeting of the personnel division 
February 7-8. Palmer House, Chicago 
Joun G. Goetz, managing director, 20 
Vesey St., New York, N. Y. 

NATIONAL ALLIANCE OF ART AND 
Inpustry. Exhibition of new materials 
new products and new uses. January 1 
to February 15. National Alliance of 
Art and Industry, 65 East 56th St., New 
York, N. Y. 
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“What's in a Name?” 


“Say, Al,” asked Ed as the two friends 
sat at lunch. “What is the name of 
your company; has it got any? Someone 
asked me what it was, and I couldn't 
tell him.” 


“Well, the next time anyone asks you, 
tell them it is Mason & Morton.” 


“Mason & Morton what? Manufactur- 
ing Company or compressor company? 


“Neither, just plain Mason & Morton.” 


“Why don’t you have a name that 
means something? Mason & Morton 
might be bricklayers or piano makers 
for all the information the name gives. 
Why don’t you advertise the town or 
your compressor instead of just your 
two selves? People want to know what 
kind of a business you're in, what you 
make and where you are located. They 
don’t care a rap what your names may 
be.” 

“When we started, Ed, we weren't 
thinking about advertising anybody or 
anything. We simply used the names 
that were good on a check.” 


“Sure, lots of people have started 
that way and have been sorry afterward. 
But you ought to correct it. Why not 
call yourselves the Rotary Compressor 
Manufacturing Company? Advertise 
your product?” 


“Lots of companies have started out 
with high sounding names and _ been 
sorry for it, Ed. After a while they 
change their line or add to it, and the 
title doesn’t mean a thing. The Blank 
Foundry Company, for instance, makes 
fine textile machinery, but they are 
handicapped by their name _ because 
people think of a foundry as making 
cheap machinery mainly to use their 
own castings.” 


“Well, why don’t they call themselves 
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the Blank Foundry & Machine Com- 
pany? That’s an example of what I’ve 
been talking about. Their title doesn’t 
indicate their product.” 


“No, but it did when they started. 
When they added to their line the origi- 
nal name was a handicap. That’s what 
we're trying to avoid.” 


“Yeah, you may be avoiding confu- 
sion, but you're courting oblivion. Why 
a good citizen and broadcast 
your town by naming your firm after 
it?” 


not be 


“Yes, the Carlin Manufacturing Com- 
pany would be enlightening, I don’t 
think. We might be making vinegar, 
or silk hosiery or even steam engines 
for all anyone could tell. I don’t agree 
with you about our names having no 
advertising value. Maybe 
Mason’s name hasn't any value at this 
particular time, but we're not ashamed 
to sign our names to our product. The 


mine or, 


name of the maker gives a personality 
to a product, like the Corliss engine, the 
Ford car or the Baldwin locomotive.” 


“Yes, or the Elgin watch, the Kala- 
mazoo furnace or Key West cigars.” 


“Oh, there are instances of prominent 
locality merchandise, I admit, but when 
a stranger sees one of our compressors 
and asks what it is, I would rather 
someone told him it was a Mason & 
Morton compressor than a Carlin Man 
ufacturing Company compressor.” 


“Sure you would. That’s what I say. 
You want to shine in the reflected glory 
of your product. But when someone is 
told that it is a Mason & Morton com- 
pressor they'll want to know who Mason 
& Morton are.” 


“Well, Ed, I don’t believe the success 
of our compressor will depend upon the 
name we give it. You would be no bet- 
ter scrapper if your name were John L 
Sullivan.” 


people would re- 


“Maybe not, but 
member it longer.” 


Is there any advantage in the kind of firm name chosen? Is 


Ed overestimating the advertising value of a company name? 


Discussion 


Corporation or Partnership? 


Ed is all wrong when he tells Al that 
if his company were incorporated and 
wanted to get a loan some of the stock 
could be put up as collateral. The cor- 
poration would have to give a note, just 
the same as the partnership, and what 
is more the bank would undoubtedly ask 
both Al and Mason to indorse the note 
so that individual responsibility would 
not be escaped. The stock is useless as 
collateral because creditors come before 
stockholders. Credit managers are de- 
cidedly wide awake, and after incor- 


porating, Al would probably find that 
the credit of the concern has shrunk to 
close to the vanishing point. 

Probably the only case where incor- 
poration would afford protection is in a 
suit for damages resulting from an acci- 
dent, patent infringement, or other 
cause, and even here, the complainant 
might go after Al and Mason individu- 
ally and get a judgment against them. 

In the event of Al’s death his widow's 
position would be just about the same 
regardless of whether she inherited half 
of the partnership or 50 per cent of the 
stock of a corporation. All told two 
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honest men are just about as well off 

operating as a partnership as they would 
be if the business were incorporated. 

—C. J. Morrison, 

Consulting Engineer, 

Meyer, Morrison & Company. 


No Mistakes 


Frazer’s action cannot be called a mis- 
take. If Al had brought the special 
monel metal screens to his attention 
only once, I would say it was a mistake. 
But when Al reminded him of it again, 
when he was assembling the last lot of 
compressors, it was either negligence or 
disobedience. 

Now that it is narrowed down to these 
two, there seems only one remedy and 
that is to replace Frazer, because negli- 
gence on the part of an employee in a 
key position is something which affects 
the morale of the whole plant, especially 
if it is a small plant. This is a matter 
which cannot be allowed to slide. 

On the other hand, if it is disobe- 
dience, that is a condition which no 
plant, large or small, can_ tolerate. 
Orders are given to be obeyed and car- 
ried out according to the plans of the 
man in complete charge. If a subordi- 
nate does not obey the orders, it is high 
time to get one who will. 

—Mavrice H. Barrier, 
Perkins Machine & Gear Company. 


The trouble caused by the defective 
screen was primarily the result of bad 
management, and Al would most cer- 
tainly wrong Frazer should he replace 
him. Frazer, being in charge of the 
shop and having forgotten to carry out 
certain instructions, was somewhat to 
blame, but Al, as his superior, was to a 
greater extent responsible. 

Where Al erred was in giving Frazer 
verbal orders and not following them up 
with written confirmation. What he 
should have done was to have issued 
written instructions advising all con- 
cerned that the practice of applying 
perforated metal screens to the compres- 
sors was to be discontinued, and that 
monel wire screens were to be substi- 
tuted on all new installations and orders 
for screen replacements. At the same 
time he should order the now obsolete 
perforated metal screens to be destroyed. 


Had Al done this, it is most certain | 


that Frazer would have carried out his 
instructions at once and thus made it 
impossible for any mistake to be made, 
so far as screens were concerned. 

Al was again in error, when on read- 
ing the telegram, he lost his temper and 
proceeded to reprimand Frazer. Even 
the fact of Frazer’s admission that he 
had used the wrong screen did not at 
once prove that this was the cause of 
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the trouble, and Al should have tact- 
fully withheld his reprimand until 
proper investigation has been made. 
Frazer showed his caliber when he 
offered to correct the trouble at his own 
expense if it were caused by a broken 
screen. Al’s fears that Frazer might 
minimize the trouble if sent to investi- 
gate were probably magnified by the 
ruffled condition of his mind at the time. 
LLEWELLYN JEHU, 
Dominion Bridge Company, Inc. 





Not minimizing Frazer’s carelessness, 
the man who does not make mistakes 
does not do anything. Since the job 
was such an important one, why was 
Frazer entrusted with 100 per cent re- 
sponsibility? Why did not Al check 





Frazer when this job was assembled? 
Al would be the last one to claim that 
he never made a mistake. Why expect 
greater perfection from a hired mechanic? 

One mistake does not prove unrelia- 
bility. Has Al given due thought to the 
cost of hiring and breaking in a new 
man with all the possibilities of making 
more mistakes? Also, the amount of 
supervision required by this new man 
until he is even as competent and re- 
liable as Frazer? 

Perfect human being are not walking 
the streets, looking for jobs as compres- 
sor mechanics. What inducement has 
Al to offer to a man of this caliber? 

Charging the expense of the trip to 
Frazer would be lesson enough to teach 
him to be more careful in following out 


instructions. —Louis Joun Lusin. 


Branching Out 


The partners should “branch out.” 
They have engaged in business to make 
money; they are not engaged in riding 
a hobby of compressor building. It may 
often be a long weary way between 
compressor orders, but gadgets such as 
valves are wearing out with dependable 
regularity. Light, telephone service and 
postage stamps can often be paid for 
with the proceeds from such “chicken 
feed” business. In a small business such 


a trickle of ready money often means 
solvency. 

The passing depression has shown 
that highly specialized business mus! 


have volume to live. Small one- and 
two-men concerns have shown an ability 
to live on small orders which are merely 
an expense to large firms. 

—J. CARLETON Esty 


Books and Bosses 


More prices have been beaten down 
by firms operating without adequate cost 
systems than by any other one cause. 
Small inexperienced manufacturers seem 
to be the most prone to bankruptcy by 
the bookless route. Apparently many 
do not stop to consider what portion of 
the incoming dollar is their own and 
what rightfully belongs to their creditors. 
Cost keeping should start when the first 
step in production is taken. 

The very smallness of the business 
gives Al and Mason an excellent oppor- 
tunity to study costs. In their case, 
the cost of keeping minutely detailed 
costs will be no greater than getting only 
a general idea of them. They will no 
doubt get some surprises along with 
useful information from a good thorough 
checkup of every item entering into, the 
cost of producing their products. 

Both partners should be kept after 
school and given a spanking. Al says 
they pay no rent. Did Santa Claus give 
him his garage and the land it occupies, 
and does Santa pay taxes and repair the 
roof occasionally and vav the rent for 
Al’s car in the garage next door? 

Mason is certainly short-sighted in his 
attitude on cost keeping. Al should in- 
sist on doing the things that should be 
done to get into production. Mason 
should give him a hearty “go ahead” on 
the cost-keeping idea. 

—Henry Scuots. 


Taking Chances 


Al is careless and foolish to allow the 
patents to remain under Mason’s name 
Mason may have a strict sense of mora! 
obligation, but one can never tell just 
what may happen. 

When two people are engaged in busi- 
ness, and are partners, everything should 
be equally divided or else recorded in 
the name of both. This is not a sign of 
lack of trust in the other; merely a pro- 
tection for both. 

A verbal agreement is too indefinite, 
does not cover the necessary details, and 
too often is forgotten. When both part- 
ners have an equal responsibility, there 
is less chance of a break than there is 
when one partner feels that he has more 
work to do, and has more power. 

Witt Herman, Superintendent, 
Tanenbaum & Son Oil Company. 
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Methods of Driving Straight-Shank Drills 
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Fig.1- A slotted socket is provided with Fig.2-A setscrew bearing on a flat at the 
a hole the same diameter as the drill to be used end of the drill shank does the driving 
a <i 
a — 
OTs @ = om NE 
Fig.3 - The slot is milled deeper than the hole and Fig.4- A flat on the end of the drill shank 
a flat is milled on the drill shank to engage the bears on the bottom of the milled groove 
slot and do the driving of the socket. The groove is then filled with solder 
ee ~<_ BA 
— ——_D 
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Fig.5~- A slight taper is ground on the drill shank Fig.6- The drill is held in place and 
and flats are milled to suit the slot in the socket driven by the pin 
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Fig.7- The drill is held in place b : a le 
the ball and spring and is driven by Fig.8 - The driving friction is supplied by the nut 
the pin and flat on fhe end of the dril! and tapered collar 
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Fig.9- A simple threaded connection is used 


























Fig.10- The driving friction is supplied by the double 
taper collet and special nut or hood 
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Fig. 11- A flat on the end of the drill shank fits - 


in a slot in the socket milled deeper than the 
hole, or nut provides friction for Fig.12 - The drill shank is provided with two grooves into 
locking the drill in place which the V-shaped jaws are fitted and made to grip the dril! 


Contributed by T. F. Githens, Mechanical Engineer, 
The Cleveland Twist Drill Co. 
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Sharp-Corner Grinding 


WALTER WELLS 


Often it’s better to grind a 
sharp corner than to avoid it 


makers seem to have for sharp- 

corner grinding, there are many 
instances where this process may be em- 
ployed profitably. Whether they have 
a conviction that there is nothing to be 
gained by it or whether they feel that 
they can’t get the exact grade and grain 
wheel from the tool crib, this aversion 
persists. 

Nevertheless, it is a fact that sharp- 
corner grinding may be done expedi- 
tiously and accurately with a rather 
wide variety of wheel grades, once the 
principle or knack of preserving the 
sharp corner on the wheel is understood. 
When we consider that sectional dies 
are often designed with a view to elimi- 
nate all inside sharp corners by sub- 
dividing the sections to extremes and 
that this could be avoided by allowing 
for a reasonable amount of sharp-corner 
grinding, it is obvious that toolmakers 
must come around to this method 
sooner or later. 

The drawing in Fig. 1 illustrates the 
above point. Here what would other- 
wise be five small rectangular sections 
are combined into one member. The 
accuracy required on this hinged-cover 
blanking die, both as to sharp corners 
and dimensions, may be maintained by 
grinding this piece integrally fully as 
well as by grinding the parts individ- 
ually. 

It is generally advisable to do grind- 
ing of this sort on a universal grinder. 
This machine has, first of all, a more 
sensitive cross-feed than the surface 
grinder, which is a big advantage. Fur- 
thermore, the travel of the table may 
be paralleled with the plane of the wheel 
to avoid the slightest drag on the cut, 
whereas a surface grinder is likely to 
be out of alignment. The job may be 


[: SPITE of the aversion that tool- 
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which concentrates the entire stress of 
the cut on just a few abrasive grains. 
An entirely different sequence of ap- 
proach and procedure is necessary if the 
work is to be done to advantage. Ir 
Fig. 5, the correct first step is shown 
The wheel is positioned to half the 
width of the radius and fed downward 
The next step is to position the whe: 
at half the depth and feed in. Ther 
as in Fig. 7, the wheel is fed downward 
slowly to proper depth. Of course th 
first contacts must be made cautiously 
even though the angle of approach is 
flat and saving on the wheel grains. 
Allowances are made, of course, for 
the finishing skim of 0.0015 in., the 
wheel being redressed beforehand. It 
is then fed out and up like a facing too! 
in a lathe. If any suggestion of a radius 
remains, this may be cleared out readily 














| 
f 
f 
| 
l 
4 
f 
q 
f 
= 


FIG. 1 





FIG. 4 


clamped positively to the table. Lastly, 
it will avoid tying up a machine that 
is frequently in demand for other shop 
work. 

Fig. 2 indicates the best way of dress- 
ing the wheel, leaving a corner not un- 
like a diamond tool. This is an enlarged 
view. In Fig. 3, there is an exaggerated 
representation of the drag that is likely 
to occur if care is not used. In Fig. 4 
is shown the radius (enlarged about 20 
times) that is generally left in inside 
corners after gashing with the hard- 
rubber wheel for depth and width. Here 
the wheel is shown in the wrong posi- 
tion for starting the clearing-out cut. 
No matter how carefully the grinding is 
started, nor how hard the grade of wheel, 
the first contact will blunt the keen 
edge of the wheel. This is because it 
strikes at the unfavorable 45-deg. angle 
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by touching it up with the wheel after 


a second redressing. The 45-deg. angle 
approach does not cause any trouble in 
removing such a tiny bit of stock. 

While a P-grade, 60-grain (Norton 
scale) wheel seems to be the best for 
this purpose, wheels somewhat harder 
or softer in bond, or differing slightly 
in grain, may be used, the principle be- 
ing that a better job can be made with 
almost any wheel, provided that the cor- 
rect sequence of cut is employed. In 
addition to sectional dies, s rer 
grinding comes in mighty handy in re- 
pair and refitting work. It saves an- 
nealing and retempering. It is also rec- 
ommended for dressing up punches, 
forming cutters and some types of coun- 
terbores. Not only 90-deg., but other 
sharp angles as well, may be ground 
in this way. 
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Tools for Deep Drawing 


in a Single-Action Press 


CHARLES F. HENDERSON 


HEN SHELLS are required to be 

drawn from stock that is thin or 
of medium thickness, the work must 
generally be done in a double-action 
press. However, if no double-action 
press is available, such work can be done 
in a single-action press by a slight 
change in the usual type of pressure 
ring. Either combination tools can be 
used or the shells can be drawn from 
disks blanked in a separate operation. 

There is some objection to combina- 
tion tools of the usual design, especially 
if the depth of draw exceeds one-half or 
three-quarters of the diameter of the 
shells, because the pressure on the blank 
between the pressure ring and the draw- 
ing die is constantly being built up by 
compression of the springs, or of the 
rubber pad, supporting the pressure 
plate, as the drawing progresses. This 
increasing pressure often causes the 
metal to stretch, or even to rupture, if 
it is comparatively thin, say not thicker 
than ys in. So, if there is no pressure 
regulating equipment available, the shells 
must be drawn from disks blanked in a 
separate operation. 

Combination blanking and drawing 
tools having features making possible 
their use in a single-action press and to 
draw just as deep as can be done in a 
double-action press are shown in Fig. 1. 
For clearance sake, all screws, dowels 


and vent holes have been omitted. The 
cross-sectional view of the tools in the 
closed position illustrates a conventional 
design. The die-shoe A is counterbored 
to receive the blanking die B, the draw- 
ing punch C and the pressure ring D, 
this latter member being actuated by the 
pressure plate (not shown) through the 
pins E. The blanking punch H, which 
is also the drawing die, is fitted to a 
recess in the punch-holder J. The knock- 
out K is a sliding fit in the drawing die 
and is actuated by the rod L from the 
knockout bar of the press as the ram 
nears the completion of its upward 
stroke. The stripper M and the locating 
pin N complete the major part of these 
seemingly common enough tools. 

But in the construction of the pres- 
sure ring lies the secret of success. A 
section of this ring, greatly enlarged, is 
shown in Fig. 2. In facing the ring, the 
center is depressed, leaving at the outer 
edge the projection O, which is the same 
height as the maximum thickness of the 
metal from which the shells are drawn. 
To make clear the operation of the 
tools, the sections, Figs. 3 and 4 are 
given, in which the same letters refer to 
like parts in Fig. 1. In Fig. 3, the blank- 
ing punch has just touched the strip 
stock, the pressure ring being in its 
highest position. Continued downward 
movement of the ram shears the blank 
from the stock and carries it down, hold- 
ing it between the projection O on the 
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pressure ring and the lower end of the 
blanking punch. At this time the 
springs, or the rubber, supporting the 
pressure plate are being compressed. 
However, the holding pressure on the 
blank will last only until the beginning 
of the draw pulls it off of the projection, 
when the projection and the lower end 
of the blanking punch come into contact. 

Referring to Fig. 4, the blank has been 
pulled from the gripping action noted 
above and is now in the space P, which 
is the same as the maximum thickness 
of the stocks, so that as the draw con- 
tinues there can be no building up of 
pressure on the blank. The stock simply 
slides through the space P and flows 
around the rounded edge of the drawing 
die. The blank is ironed smooth by this 
action and all wrinkling is positively 
prevented. 

The method described can also be 
used in a modified form for deep draw- 
ing where the blanking has been done in 
a separate operation. In that case, a 
series of hardened and ground pins, as 
at S, Fig. 5, take the place of the projec- 
tion on the pressure ring. They can be 
so spaced that in a group of four or 
more they will form a locating nest for 


the blank. 


Blueprints Used as Templets 
Discussion 
RICHARD OVERMAN 
Maine Machine Works, Limited 

In an article under the title given 
above (AM—Vol. 76, page 928), John 
Aures tells how he used blueprints as 
templets. Although his method seems 
to be all right, and may be so under 
certain circumstances, any one using 
blueprints in the way described should 
bear in mind that both the original draw- 
ings and the blueprints may stretch from 
the originally laid-out sizes. This is 
particularly true where blueprints are 
made in a continuous printing machine, 
in which the paper is stretched while hot. 

Of course, where distances between 
points are small and clearances and 
tolerances are large, the stretching may 
not be a serious matter, but I have 
known of cases where blueprints have 
been stretched as much as ¥s in. per ft. 
in one direction of the paper. This ex- 
perience has led to a complete ban on 
the never to be recommended practice 
of scaling blueprints in the shop, because 
accuracy in the drafting room cannot be 
extended through the fickle characteris- 
tics of blueprint paper and the various 
methods of making the prints. 

My suggestion of a solution of Mr. 
Aures’ problem would be to make the 
layout on a sheet of light-gage metal, 
drill small holes to center punch through 
and then from the sheet into a tube that 
will just slip over the pipes to be drilled. 
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Piercing Tools for 
Drawn Cups 


ARTHUR AMENDE 
Machine and Tool Designer 


When strongly constructed press tools 
are required for heavy side-piercing, the 
design illustrated has been found to be 
very serviceable. 

The cup shown at A in the illustra- 
tion is drawn from 1s-in. cold-rolled steel 
and has six rectangular holes of different 
sizes pierced in its side by the tools 
illustrated. To avoid expense and cost 
of tool maintenance, the four round 
holes in the top were pierced in a pre- 
vious operation rather than to incorpor- 
ate this operation with that of side 
piercing. 

Designated by heavy black lines, the 
work is placed on the die-plug B and is 
held thereon by the spring pad C as the 
ram descends, being firmly held during 
the piercing operation. The six side 
punches D are evenly spaced radially 
and their cutting edges have a 2-deg. 
shear. 

In operation, as the ram descends, the 
angular ends of the cams F contact with 
those on the outer ends of the punch- 
holders, forcing the punches inward to- 


IDEAS FROM 
PRACTICAL 


MEN 


ward a common center. The cams are 
backed by solid metal and the hardened 
blocks H. As the ram ascends, the 
punches are withdrawn from the work 
by the bell-cranks 7 through the pres- 
sure from stiff coil springs. The conical 
head of stud K breaks up the slugs as 
they enter the clearance hole in the die- 
plug. The slugs then fall through the 
hollow die-plug and through the tube be- 
low it into a receptacle beneath the press 
bed. Pressing down on the lever L 
forces up the knockout pins M and strips 
the work from the die-plug. 


Simplified Wedge Dies 

Wedge dies serve many useful func- 
tions both for perforating and for form- 
ing, but they are often needlessly com- 
plicated. To flange a drawn sheet metal 
body on four sides and in the corners 
usually calls for eight wedges. The 
illustration shows how the same result 
can be accomplished by four wedge 
actions. Wiping action in each corner 
is obtained by the stem of an auxiliary 
Y-member with forks at a right angle to 
each other and 45 deg. to the stem. 
Each branch of the Y slides in a groove 
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and it is the resultant motion of the 
two that produces the 45-deg. travel of 
the stem. If one wedge is slow in re- 
turning, freedom of action in the grooves 
prevents damage. 


A Cure for Drill Breakage 


Discussion 
FRANK C. HUDSON 


The cure for drill breakage as prac- 
ticed by John Thomas (AM—Vol. 77, 
page 24) is interesting. We have how- 
ever always been taught that a drill 
with unequal lips would not cut to size. 
Will Mr. Thomas tell us how much, if 
any, the drill point used enlarged the 
hole? 


An Assembly Fixture 
for a Punch Press 


ANDREW BEUSCH 


In the manufacture of contact fingers 
such as are shown in Fig. 1, tubular 
rivets in each member are connected by 
a shunt cable of copper in the first 
assembly. The fixture in Fig. 2 was 
designed to close the rivets onto the 
cable and to cut off the cable at each 
side of a pair of members, leaving them 
connected. 

The dial A has 40 pockets, or nests, 
to accommodate 20 pair of members 
placed side by side. It is indexed by 
the pawl B which receives its motion 
from a bell crank operated by a con- 
necting rod attached to the crankshaft 
of the press. The dial is prevented from 
turning backward on the return stroke 
of the indexing pawl by the pawl C. In 
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the illustration the position of the dial is 
shown when the press is at half stroke, 
so that the pawl C is between two index 
notches. 

In operation, the tubular rivets are 
placed on the pins D and the members 
of the fingers are laid over them in pairs, 
the rivets entering holes in the members. 
Then the cable is wound around the 
rivets, as shown in Fig. 8. When the 
ram descends, the rivets in the first pair 
of members are closed on the cable by 
the riveting punches F, Fig. 2. As the 
ram ascends, the dial is indexed so that 
the rivets in the next pair of members 
are under the riveting punches and the 
first pair of members is under the cut-off 
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punch H. When the ram descends on 
the next stroke of the press, the cable 
is cut off on each side of the first pair 
of members, leaving them connected. 
At the same time the rivets in the second 
pair of members are closed on the cable. 

The pins D are held in contact with 
the cam ring I by springs, and by the 
time the first pair of members reaches 
the unloading station the pins are over 
a depression in the cam ring and recede 
into the dial. In practice, about one- 
fourth of the dial is loaded at a time. 
The press is then started and runs until 
there is room at the loading station for 
another batch. The press is then 
stopped and another batch is loaded, 
when the press is again started. 
Eventually, the first batch reaches the 
unloading station, where it is unloaded 
and another batch is loaded when the 
empty nests reach the loading station. 
The fingers are completely assembled in 
another operation. The device not only 
gives a better product, but at a rapid 
rate. 
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An Automatic Clamping and 
Releasing Fixture 


DUDLEY L. CURTIS 


Handling small parts in manually 
operated jigs and fixtures is not always 
done with as much speed as may be re- 
quired for a given output, often due to 
the time consumed in loading, clamping 
and unloading. With this thought in 
mind, the fixture illustrated was designed 
for milling slots in small brass pins, such 
as the one shown at A. The fixture is 
power driven and automatically clamps 
the work, feeds it over the cutters a pre- 
determined distance and then releases it 
just before the loading position is 
reached, letting it fall by gravity. The 
only duty of the operator is that of 
loading and unloading the fixture. 

Power is taken from the feed shaft 
of the machine and motion is communi- 
cated to the fixture through worm gear- 
ing, the clutch B being provided for en- 
gaging and disengaging the feed inde- 
pendently of the machine drive. The 
barrel cam C moves the slide D, and one 
revolution of the cam completes a cycle 
of operation. At the end of the slide 
are two half-round grooves that corre- 
spond to the diameter of the work. At 
the same end of the slide is the clamp 
F, which also has two half-round grooves 
opposite to those in the slide, so that 
two pieces can be held at one time. 
The clamp is attached to the plunger 
H and is normally held in clamping po- 
sition by a stiff helical spring. Just be- 
fore the slide reaches the loading posi- 
tion, the heel of the collar 7 contacts 
with the end of the cam at K and the 
continued movement of the slide to the 
right compresses the spring and releases 
the clamp from the work, permitting the 
work to fall out of the fixture. The 
slide and the clamp are then in the rela- 


tive positions indicated at L in the lower 
right-hand corner of the illustration. 

As the cam C continues to revolve 
while the slide is in this position, there 
s a slight dwell in the movement of the 
slide, during which the work is loaded. 
At the left-hand end of the cam is ma- 
chined a face cam that permits the col- 
lar I to move to the right under pressure 
of the spring, bringing with it the 
plunger and the clamp. This movement 
causes the clamp to contact with the 
work and clamp it by spring pressure. 
The barrel cam then moves the slide to 
the left, carrying the work over the cut- 
ters. The thrust plate M prevents the 
work from being forced upward under 
pressure of the cut. The guard N pre- 
vents the chips from getting into the 
mechanism and also prevents the work 
from falling into the space reserved for 
the chips. 


Hardening Long Slender 
Tools—Discussion 


E. J. TANGERMAN 


Charles Kugler, under the above title 
(AM—Vol. 76, page 1238) speaks of 
hardening such tools as long, slender 
drills and reamers and keeping them 
from warping during hardening by ro- 
tating them at high speed in the chuck 
of an electric drill. A somewhat similar 
experience of mine may prove of interest 
and aid to others facing similar tasks. 
I was attempting to harden half a dozen 
chisel-steel blades for hunting knives, 
and they of course warped in hardening. 
Several methods were tried, but the only 
one that worked was to quench them in 
wet sand. A box of plain sand was wet 
thoroughly, and the knives, at temper 
color, were plunged into the sand edge 
downward so that the entire blade was 
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covered. The sand, while quenching 
more slowly than water, held the knife 
blades rigidly. 

My father tells of straightening a 
warped and bent steel paper roll simi- 
larly. These rolls, accurately machined, 
are difficult to maintain in alignment, 
and unless perfectly true will tear the 
paper. It is common practice to dis- 
card a roll when it becomes too badly 
misaligned, but in this particular case 
a rush order was being run and no re- 
placement rolls were available, except 
on two-week order. An attempt was 
made to straighten the rolls by peening 
on the side opposite the humps, but this 
only strained the metal further and re- 
sulted in greater misalignment. My 
father’s solution was to heat a warped 
roll to red heat, then put it in a high- 
speed lathe properly supported by 
steady-rest and centers and to let it cool 
while rotating at highest possible speed. 
The only supervision needed was to 
assign a boy to keep the centers well 
oiled and to tighten them to maintain 
proper bearing as the cooling roll 
shortened. The finished roll ran true as 
a new one, simply because internal 
strains set up in use were relieved, and 
the roll naturally assumed its original 
form. 


An Inside Attachment for 
an Outside Micrometer 


A. KENDALL 
Hamilton, Ontario, Canada 


An attachment for converting an out- 
side micrometer into an inside microm- 
eter is shown in the illustration. Re- 
ferring to Fig. 1, the body A of the 
attachment has a slot B to fit over the 
anvil of the micrometer and a step C 
at the opposite end, so that the microm- 
eter frame will slide snugly into place. 
The hole D is a clearance hole for the 
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micrometer spindle. Parallel with this 
hole and at the same depth is the hole 
F, and in line with it is a hole into 
which is driven the anvil H of the inside 
micrometer. The slot J, extending into 
the clearance hole for the micrometer 
spindle, completes the body of the at- 
tachment. 

The plug K is a sliding fit in the hole 
F and is fitted with pins L and M, 
which are at a distance apart to permit 
the ends of the spindle and the thimble 
of the outside micrometer to fit snugly 
between them, so that the plug will 
move up or down as the micrometer 
spindle is screwed in or out. The plug 
is provided with a hole for inside mi- 
crometer spindles of different lengths, 
and a tapped hole for the binding screw 
N. The spindles are of drill rod and 
are accurately finished as to length, so 
that the overall dimension O is an even 
number of inches when the micrometer 
reads zero. In Fig. 2 the micrometer 
and the attachment are shown assem- 
bled and ready for use. 


A Combination Sine Plate 
Discussion 
HENRY W. BOEHLY 


Referring to the article by Edward 
Lay, under the title given above (AM 
—Vol. 76, page 795), the device illus- 
trated is not in accordance with sine bar 
practice. As near as the illustration 
can be scaled, the center of the pivot is 
32 in. below the center of the radius 
of the lug under which the gage block is 
placed, as shown in Fig. 1. This is 
wrong. The pivot should be at A, or 
on a horizontal line from the center of 
radius of the lug at the free end. If 
the usual sine-bar disks are placed on 
the device as now constructed, as shown 





in Fig. 2, a line drawn tangent to their 
lower edges will show that the sine bar 
part of the device is standing at an 


0376 is the tangent, 





angle of which 


while the top of the plate is horizontal. 
This angle is 4 deg. 17 min., and the 
true length of the sine bar is the secant 
of this angle multiplied by five, or 
5.014 in. instead of 5 in. as Mr. Lay 
supposes. 

Then Mr. Lay further boosts up the 
free end of the sine bar by putting a 
0.6252-in. block under it, and assumes 
that the height of the block divided by 
the length of the sine bar is the sine 
of the angle of the top of the plate. 
This is not correct, because the triangle 
he is working from is not a right-angle 
triangle, and his error of calculation 
becomes greater as the angle increases. 

Since Mr. Lay has put a 0.6252-in. 
block under the free end of the sine bar, 
to find the angle at which the sine bar 
stands he must add to the block the 
0.375 in. that is virtually under the free 
end and divide it by the true length of 





























the sine bar. The sine so found is 
0.19948, representing an angle of 11 deg. 
30 min. To find the angle at the top of 
the plate, 4 deg. 17 min. must be de- 
ducted from the angle at which the sine 
bar stands, giving an angle of 7 deg. 
13 min., or 2 min. greater than is shown 
in his illustration. If it were necessary 
to set the top of the plate to an angle 
of 7 deg. 11 min., then the sine bar 
should be set at an angle of 11 deg. 28 
min. and the height of the gage block 
would be 0.99678—0.375 in., or 0.6218 
inch. 

Assuming that the other member of 
the sine plate has the same error, then 
with a block of 1.8751 in. under the free 
end, the angle of the sine bar would be 
26 deg. 40 min., and the top of the 
plate would be at an angle of 22 deg. 23 
min., or 21 min. greater than Mr. Lay 
assumes. If it were necessary to set 
the top of the plate at an angle of 22 
deg. 2 min., then the sine bar would 
have to be set at an angle of 26 deg. 
19 min. and the height of the gage block 
would be 2.2228—0.375 in., or 1.8478 
inches. 

According to Mr. Lay’s calculations, 
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plate at an angle of 45 deg. he would 
use a block 0.70711x5—=3.53555 in. A 
block of this dimension would make the 
sine bar part of the device stand at an 
angle of 51 deg. 15 min. and the top 
of the sine plate would stand at an angle 
of 4 deg. 17 min. less, or 46 deg. 58 min., 
giving an error of almost 2 deg., thus 
showing that as the angle increases the 
error becomes greater. If the top of 
the sine plate is to be set at an angle 
of 45 deg., a block 3.4253 in. will have 
to be put under the free end of the 
device. 

All the angles given are to the near- 
est minute only. 


Drill Jig Fitted With Drills 
Discussion 


HERBERT P. HINCKLEY 

Referring to the article by W. H. 
Moore under the title given above (AM 
—Vol. 76, page 1171), I am wondering 
if before Mr. Moore built his jig fitted 
with drills, he considered using a quick- 
change drill chuck and a standard type 
of drill jig. Offhand, it seems to me 
that the slight extra time to remove 
and rechuck each drill would about off- 
set the time required by a high-priced 
mechanic to make the extra parts of the 
jig. When the job was finished, the 
shop would have a quick-change drill 
chuck that could be used on other jobs. 

With the type of chuck to which I 
refer, drills can be changed in a very 
few seconds, and without stopping the 
spindle, about three-fourths of the time 
being spent in laying down one drill and 
picking up another. Since the capacity 
of this type of chuck is limited, it would 
be necessary to have one that would 
hold the largest drill needed and to bush 
the shanks of the smaller drills. In 
clamping the work to the jig, Mr. 
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if he wanted to set the top of his sine Moore used capscrews and a wrench. 


I would have used a pad A, a strap B 
and one or two clamping screws C, as 
shown in the accompanying sketch. 


A Convenient Pencil Holder 


G. A. HELBERG 

Tool Designer, The Maytag Company 

Nearly all draftsmen are bothered 
more or less by having their pencils roll 
on the sloping drawing board, or, in 
the case of large drawings, by keeping 
them in places where they are not con- 
venient to reach. 

A spring pencil holder attached to the 
drafting machine, as shown in the illus- 
tration, will obviate these troubles. No 
matter upon what part of the drawing 
board the draftsman is working, nor 
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how large the drawing, the pencils are 
always within easy reach. The material 
required to make the pencil holder is 
some spring wire about J; in. in diam- 
eter; two pieces of soft steel about 
g'yx34, and long enough to make the 
two clips for holding the spring; two 
small machine screws; and two nuts to 
fit the screws. The wire should be 
wound into coils of about 1 in. in diam- 
eter. The holder can be attached at 
any convenient place on one of the bars 
of the drafting machine. 


A Holder for Toolbits Tipped 
With High-Speed Alloys 


J. T. TOWLSON 
London, England 


The illustration represents a_ tool- 
holder that is especially adapted for 
holding toolbits tipped with high-speed 
alloys, and which I have found to give 
excellent results with the toolbits now 
in the market. 

In the front end of the toolholder is 
a flat, circular base in which are half- 
round grooves for the toolbits, so that 
when clamped in place they cannot shift 
under pressure of the cut. The toolbits 
are entered through an elongated hole 
in the central bolt and are clamped 
under a cap having a half-round groove 
across it. The grooves in the holder 

















may be at such angles as are most con- 
venient, grooves at two angles, 45 and 
60 deg. being shown in the lower views. 

In the upper view, at the left, tool- 
bits are shown in two positions in the 
holder, one in line with the holder and 
the other at right angles to it. The 
central bolt fits tightly in the holder. 
It can be turned so that the elongated 
hole is in line with any of the grooves 
by a wrench applied to the square on 
its lower end. 


Interlocking Device for 


Gear-Shift Levers 


E. F. EBERHARD 

Gear-shift boxes are often designed so 
that each speed is obtained by shifting 
a separate lever, and unless means are 
provided for locking the levers, except 
the one to be shifted, clashing and pos- 
sible damage to the gears are likely to 
result. 

An interlocking arrangement for pre- 
venting such results is shown in the 
illustration. There are but two shifting 
levers, A and B, for transmitting motion 
to the links C and D, both links being 
connected to sliding-gear clutches. The 
levers are interlocked by means of the 
sliding key F. The beveled ends of the 
sliding key are engaged by beveled slots 
cut in the hub of lever B and in the 
upper projection of the link D. Inci- 


dentally, both levers are in neutral when 
they are in the vertical position. 
Since 


the hubs of lever A and the 
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link D are both pinned to the shaft H, 
shifting the lever will rotate the link. 
When lever A is shifted in a clockwise 
direction, the beveled surface on the 
projection of the hub of link D forces 
the sliding key to the left and into the 
slot in the hub of lever B, thus locking 
that lever until lever A is returned to 
the neutral position. When lever B is 
shifted in a clockwise direction, the bev- 
eled surface of the slot in its hub forces 
the sliding key to the right and into the 
slot in the projection of link D, thus 
locking link D and lever A until lever B 
is returned to the neutral position. 

It is obvious that with this arrange- 
ment it is impossible to shift more than 
one lever at a time, so that conflicting 
gear engagements are prevented. 


Jig for Drilling Holes 
Close Together 


ERNEST C. ALLEN 


In the sketch is shown a jig designed 
to aid in cutting various shapes from the 
solid metal when that operation is ac- 
companied by drilling a series of holes 
close together. As will be obvious from 
the sketch, the hole for guiding the drill 
is tangent to the pilot, the pilot being 
of the correct diameter to enter the hole 
previously drilled. 

In operation, a hole is drilled in the 
correct position in the work and the jig 
is put in place with the pilot in the 
hole just drilled. The next hole drilled, 
using the jig as a guide, will be so po- 
sitioned as to have little or no wall be- 
tween it and the previous hole. The 
operation is repeated until all the holes 
have been drilled. 

The jig may be made and used in a 
number of ways. If used as described, it 
is held in position by hand and can be 
manipulated to have the drill follow 
lines of any desired shape. By making 
the jig with two pilots, or by sliding it 
along a straight-edge, the holes can eas- 
ily be drilled in a straight line. By 
attaching a rod of the proper length and 
provided at the end with a suitable 
center, the jig may be made to follow a 
circular path. It is needless to say that 
the accuracy obtained by the use of 
this jig is far in excess of hand methods, 
and that much less stock has to be re- 
moved in the cleaning-up process. 
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An Improvement in 
Gooseneck Toolholders 


EMIL WITTMANN 


Conventional toolholders of the goose- 
neck type have no provision for prevent- 
ing deflection of the tool in the direc- 
tion of the axis of the work. While this 
does not make very much difference in 
ordinary turning, it does make consider- 
able difference when the tool is used 
for cutting threads. In this case, the 
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sidewise deflection results in the first 
thread being of too great pitch, as 
shown at A in the illustration. 

To obviate this difficulty, the tool- 
holder shown at B has plates welded on 
each side, the welding being done back 
of the spring slot. Since the plates ex- 
tend well in front of the spring siot, they 
prevent sidewise deflection, while in no- 
wise interfering with the functioning of 
the tool. 





SEEN AND HEARD 
JOHN R. GODFREY 


Digging Up the Abrasive Ghost 


Ghosts have a way of refusing to stay 
put. No matter how many times we 
prove, by etching surfaces and other- 
wise, that grains of absasive do not stay 
in cylinder walls or in other places when 
the job is done right, the old fear bobs 
up at fairly regular intervals. This time 
it comes through the T-C milling cutter 
advocates and refers to intake manifolds. 
These, as the story goes, were face 
ground until it was found that abrasive 
dust stuck to the inside of the casting 
and worked its way into the cylinders 
in spite of thorough washings. It is a 
bit difficult to imagine abrasives with 
such an affinity for the inside of castings. 
If T-C milling cutters can do a better 





job than grinding and for less money, 
they win the palm. But the “abrasive 
in the engine” reason seems a bit far 
fetched. 


Rubber Tires Save Floor Wear 


Floor maintenance has always bee: 
quite a large cost factor in large plant: 
The action of truck wheels is mainly r: 
sponsible for excessive wear on floor 
and this is being largely overcome ; 
some places by using trucks with con 
position rubber treads. Truck casters of 
this kind which are fitted with se! 
 bricating bearings and bakelite bod 

ve been found especially effective. 


Worm-Geared Winches 


The hand-powered winch has seen im- 
provements, and as a result is staging 
considerable of a comeback, some fac- 
tories finding it a tool of many uses. 
One little winch to which my attention 
has been especially drawn is fitted with 
a worm gear reduction. This not only 
makes it more powerful, but also safe, as 
it is self-locking. It is very handy to 
maintenance men. Some use it for lift- 
ing gates, ladders and walkways. Others 
find it useful for handling chucks, 
motors, heavy castings and whatnot. 


File Hardness 

Hardness testing has undergone great 
changes since the days when we de- 
pended entirely on the file. “File hard” 
has long been a term that denoted ex- 
treme hardness, but that of course varied 
with the temper of the file, with its con- 
dition and with the man who used it. 
We’ve gone a long way in testing hard- 
ness, but the file still remains as a sort 
of check in many hardening rooms. 
“File hard” rarely means exactly the 
same thing in two shops. But the man 
who knows how can tell a lot with a 


good file. 


Jam-Proof Conveyors 


Among the features noticed on latter- 
day conveyors is a jam-proof device at 
the intersection of live rolls, which per- 
mits packages to be gathered from 
various points over the plant, and all 
carried onto the main conveyor for 
delivery to their final destination. If 
two packages approach the intersection 
at the same time, one of them is auto- 
matically held back by a short belt that 
is inserted into the conveyor for that 
purpose, until the main line has become 
clear. Where movement of stock from 
various points is in any way complicated, 
such a feature is of great value. 
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shown at the top right-hand corner of 
the machine. There are 22 shafts in 
NEWS the machine when it is fully loaded. 
r The crankshafts are loaded and unloaded 
at the front end of the machine. 






















































































* The machine is equipped with four 
it , ; : 
drill heads, each one being driven by an 
- individual motor. Each head carries 
y two drills, each one of the drills drilling 
a separate crankshaft. The shafts are 
‘ rotated to bring the proper pins into 
the correct position by gears engaging 
¢ a stationary rack. After the crankshaft 
- is drilled the fixture passes off the rack 
and is prevented from turning by ball 
° bearings which serve as rollers. The 
Davis & Thompson Crankshaft rollers located in the center of the links 
ene ° carry the crankshaft on the return. All 
n Drilling Machine tracks and wheel treads are of alloy 
ing steel, hardened and ground. All gears 
aC and racks are also made of alloy steel. 
* Sixty crankshafts per hour are drilled machine is entirely automatic in opera- 
on for oil holes on the crankshaft drilling tion, and drilling is done by the step 
th machine developed by Davis & Thomp-_ method, utilizing Vickers units. Index- . “ 
“ son Co., 6619 W. Mitchell St., Miwa ing is accomplished by hydraulic cylin- Atmosphere Control for 
os kee, Wis. The machine drills a ,4;-in. ders. The machine is double indexing. Hevi Duty Furnaces 
to hole that passes from the crankpin As soon as the indexing is completed ; 
ft. through the shaft and out through the the drilling starts. While the drilling | Atmospheric control for box-type or 
rs main bearing, making four holes in each operation is in progress the operator Conveyor-type furnaces has been de- 
™ shaft. The hole is 544 in. deep. The removes two crankshafts and replaces veloped by the Hevi Duty Electric Co., 
Milwaukee, Wis. As shown in the ac- 
companying drawing, a small combustion 
chamber is built into the bottom of the 
furnace vestibule, which has in connec- 
tion with it, gas and air inlet pipes, 
at valves and a burner. The combustion 
le- chamber has a slot opening into the 
y vestibule and completely across it. 
X- Through this slot the products of com- 
ed bustion coming from the combustion 
n- chamber will rise as a uniform trans- 
it. parent screen across the opening of the 
d- furnace. The pressure of this screen is 
rt 
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sufficient to displace all oxygen bearing 
atmosphere previously present in the 
furnace chamber and will prevent the 
admission of outside atmosphere. The 
most important use of the atmosphere 
control is to protect the charge during 
the heating and soaking period. 





An arrangement is also provided on 
the box-type furnace so that when the 
door is opened the volume of gas is in- 
creased to a greater proportion than air 
so as to compensate for the greater 
volume of air at the time the door is 
opened. 


LeBlond Elliptical Turning Lathe 


The R. K. LeBlond Machine Tool Co., 
Cincinnati, Ohio, has developed an 
elliptical turning lathe suitable for turn- 
ing punches and mandrels or for boring 
elliptical holes. A standard 11-in., 
geared-head, rapid-production lathe was 
used as the basic machine. A splined 
shaft is geared to the spindle nose and is 
supported by the headstock and two 
brackets on the rear wing of the carriage. 
Carrier brackets are rigidly held in posi- 
tion and are spaced on opposite sides of 
the carriage bridge as shown. The master 
cam is mounted between these brackets 
and is rotated by the splined shaft. 

The roller which contacts this cam is 
mounted in a bracket in the center of 
the bottom slide. The bracket is cast 
integral to insure rigidity. It is located 
back of the cam so that the cam will 
pull the tool into the work. The cam 
follower is held in contact with the cam 
by two coil springs. 

Since the form of the ellipse is de- 
termined by the contour of the master 
cam, any type of ellipse can be turned 
or bored by merely changing the cam. 
The construction of the machine permits 
long parts to be turned, since the length 





of the work that can be machined is 
only dependent upon the length of the 
splined shaft and does not necessitate the 
use of a long master cam. 


Lenney Variable-Speed 
Transmission 


Infinitely adjustable speed control is 
furnished by the variable-speed trans- 
mission unit built in sizes up to 1 hp. by 
the Lenney Machine & Mfg. Co., Warren, 
Ohio. Speeds obtainable are as follows: 
1,150 r.p.m. input—10 to 100 r.p.m., 
infinitely variable; 1,750 r.p.m. input— 











15 to 150 r.p.m, infinitely variable. The 
unit is irreversible, but can be built to 
run in either direction. 


Ames Thickness Measure 


Designed to fit the vest pocket like ; 
thin model watch, the thickness measur: 
developed by B. C. Ames Co., Waltham, 
Mass., is a low-priced dial thickness 
gage, which has the dial graduated ji; 
thousandths, and which indicates plain|, 
measurements to half-thousandths. Th: 
number of graduations the pointer pass: 
as the anvils are opened are counted and 
may be compared with the chart stamped 
on the back of the gage to determin 
the nearest fractional equivalent. Move 
ment of one finger turning the operating 
wheel opens the anvils to admit work 





being measured. The indicator has no 
sharp corners or projecting parts and is 
made of non-rusting metal and with an 


unbreakable crystal. The pointer is 
adjustable to zero, and all parts are 
replaceable. 


Wilson Model S.A. Are 
Welder 


A four-bearing, self-excited, dual- 
control arc welder, known as the Model 
S.A., is now being built by the Wilson 
Welder & Metals Co., Inc., North 
Bergen, N. J. This machine is built for 
high amperages and arc voltage required 
in speed and shielded are welding. It is 
a two-unit machine with a flexible coupl- 
ing, which permits the changing of the 
motor or the generator in case of failure. 
The only projecting parts are the con- 
trol handles, and these are placed so 
that they are safe from injury. 

By means of the dual-control system, 
the voltage and amperage may be set 
independently. The instruments may 
be read with ease. The machine will 
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weld at the rated current in amperes, 
with 40 volts across the are, i.e., a high- 
speed shielded arc. It does not require 
an exciter, and provides sparkless com- 
mutation at all loads. It is equipped 
with dead-front controls. 


Toledo Vibrator Filling 
Machine 


Packaging of such parts as nails, pins, 
washers and nuts, which are ordinarily 
difficult to handle, can be done with 
the vibrator filling machine recently an- 
nounced by Toledo Precision Devices, 
Inc., Toledo, Ohio. This device controls 
the automatic feed of the materials from 
supply bins to the scales and the auto- 
matic weighing out of predetermined 
amounts in packaging operations. 

The vibrator filling machine consists 
of a Toledo scale, an “electric eye” 
cutoff attachment and a vibrator hold- 
ing the articles to be packaged. Weights 
equivalent to that of the filled container 
are placed on the weight platter of the 
scale. The vibrator, attached to the 
scale, is supplied with the commodity 
from a large hopper or bin placed near- 
by. The operator presses a button which 
puts the vibrator in motion and the 
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articles run into the container. At all 
times the operator can watch the pro- 
gress of the flow by glancing at the scale 
chart. When the predetermined amount 
has entered the receptacle, the electric 
cutoff stops the flow by stopping the 


vibrator. The equipment is capable of 
filling as many as 200 one-pound con- 
tainers per hour to a tolerance of ex of 
an ounce. On larger drafts, material 
can be measured out at a speed of tons 
per hour. 


Société Genevoise Model MU-100 


Universal Measuring Machine 


A universal measuring machine in a 
small size, designated as Model MU-100, 
has been developed by the Societé 
Genevoise d’Instruments de Physique, 
Geneva, Switzerland, and is being offered 
in the United States by their agents, 
The R. Y. Ferner Co., Investment Bldg., 


Washington, D. C. The capacity of the 
machine is 100 mm., or 4 in. It can be 
supplied graduated in either inches or 
millimeters and reads to an accuracy of 
0.00005 in. or 0.001 mm. Its field of use 
covers the checking of plug gages both 
as to diameter and cylindricity, the 








measurement of pitch and three diam- 
eters of thread gages, the testing of the 
gap of snap gages, the determination of 
pitch, diameters and also of the relief of 
taps, and the calibration of various other 
calipers, micrometers and pieces with 
either spherical ends or parallel faces. 
The machine has the advantage of refer- 
ring the work directly to a line standard, 
avoiding the intermediate step of estab- 
lishing a reference end standard. 
Measurements on this machine are 
made by the use of a Société Genevoise 
micrometer microscope, reading on a 
glass scale having a temperature co- 
efficient practically equal to that of steel 
so that temperature errors are avoided. 
The scale is illuminated from below by 
means of a light from a lamp on a 110- 
volt circuit. Accuracy is further insured 
by constant measuring pressure. Bed of 
the machine has fixed contact anvils at 
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each end, the left one for snap gages. A 
slide between the two anvils rolls on 
steel balls and carries the movable anvils 
and the glass scale. Displacements of 
the slide are read directly by the measur- 
ing microscope. Rapid movements of 
the carriage are made by a large hand- 
wheel at the front of the machine. The 
handwheel is provided with a _ slow- 
motion device for final settings. 

The anvil at the right end of the car- 
riage and that on the right end of the 
machine bed are optically flat and are 
made of synthetic sapphire. For ex- 
ternal measurements either a flat measur- 
ing table mounted on balls, or one 
carrying centers similarly mounted for 
the support of plug and thread gages is 
supplied. 

For internal measurements of snap 
gages a method of making contacts has 
been developed which permits establish- 
ment of the zero setting by pressure of 
the spring piston against the carriage in 
the same manner as in external measure- 
ments or in the setting on the gap of the 
snap gage. The anvil on the left end of 
the carriage consists of two flat-surfaced 
pieces separated by a gap permitting the 
other anvil, mounted on the left end of 
the bed, to pass between and beyond 
them when the carriage is moved to the 
extreme left. This movement is carried 
far enough so that a flat block-type gage 
of 0.2 in. thickness can be placed be- 
tween them. This permits establishment 
of the zero setting when desirable in the 
same manner as the setting on the snap 
gage, and both are made by movement 
of the carriage in the same direction as 
external measurements and with the 
same contact pressure. A _ table for 
support of the snap gage is clamped in 
a T-slot extending lengthwise of the bed 
so that the table can be set in the proper 
position. 

Beside external and internal measure- 
ments, the machine provides for the 
measurement of the pitch of taps. The 
center supports at the front of the ma- 
chine, the dial indicator and the tri- 
angular frame work seen on top of the 
carriage are used for this purpose. The 
triangular frame carries a conical contact 
point which can be lowered by pulling 
the top of the frame forward and down- 
ward, until the contact point or feeler 
rests between the threads of the tap 
mounted between centers. Four sizes of 
feelers are supplied for use with various 
pitches. The dial indicator is used only 
as a zero instrument and any errors of 
its rack and gears do not enter into the 
measurement. This attachment for 
measuring pitches of taps has been found 
to give precision of 0.00005 in., equal to 
that of other measurements with the 
machine. 

The machine measures 25x18x16 in., 
and has a net weight of 128 Ib. The 
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table with centers for the measurement 
of plug and thread gage diameters has 
a maximum distance between centers 
of 834 in. and admits plugs up to 2 in. in 
diameter. Flat pieces, disks or the ends 








of plug gages up to 4% in. can be 
measured when supported on the flat 
table. Taps up to 9% in. long can be 
supported between the centers for pitch 
measurements. 


Naumann Improved Profile Grinder 


Grinding form tools and gages directly 
from hardened steel can be done on the 
Naumann profile grinder, distributed in 
the United States by the George Scherr 
Co., 128 Lafayette St., New York, N. Y. 
The machine illustrated is an improved 
model, being considerably different in 
appearance from the earlier model 
(AM—Vol. 75, page 367), although the 
principle of operation is retained. As 
now arranged the machine is equipped 
with a box-type bed, on the inside of 
which is a tool chest and a dust exhaust 
system. The position of the work slide 
allows for grinding profiles of 6 in. long 
on work pieces of any length. This can 
be increased to 9% in. on special order. 
For limiting the movement of the work 
slides in the longitudinal and cross direc- 
tion, stops are provided in the center of 
the guide ways. These stops are made in 
such a way that standard gage blocks 
can be used. Dial indicators are attached 
to the stops. To provide rapid traverse of 
the longitudinal slide over a longer dis- 
tance, an arrangement is provided for a 
quick motion of 2 in. Vertical adjust- 
ment of the work slide is by means of a 
round column. The several swivel bases 
in the wheelhead and slides are gradu- 
ated and have verniers to read directly 
in 6 minutes of arc.. Illumination from 
above and below is provided. 





Further improvements have been ei- 
bodied. The side clearance motion can 
be set while the machine is running 
thus rendering it possible to reliev: 
tool (starting from the front clearan: 
not only on the right hand side face })::t 
also on the left hand side face. The 
stroke of the grinding wheel has becn 
increased to 2 in. Two speeds have been 
provided for the stroke of the wheel, 
and these may be obtained while the 
machine is in motion. The magnification 
of the optical system has been increased 
to forty times. 

Accurate grinding of the profile is 
secured by employing a drawing 50 times 
actual size and using a pantograph 
arrangement with a 50 to 1 ratio. The 
pantograph actuates a microscope hav- 
ing a magnification of forty times. This 
microscope has cross hairs with a circle 
at the intersection of the cross hairs. 
The profile of the workpiece is thrown 
up on the microscope screen and the 
wheel is fed to the circle at the inter- 
section of the cross hairs. As the panto- 
graph is moved from point to point on 
the drawing, the wheel is fed from point 
to point on the work. The feeding of 
the grinding wheel is effected by means 
of two grinding wheel slides. If a 
straight surface is to be followed, the 
slides are set and the profile is obtained 
automatically. It will be 
seen that the grinding 
wheel head proper has 
two sets of circular slides 
at right angles to each 
other, so that relief can 
be ground on the tools. 
The stroke of the grind- 
ing wheel is set vertically 
and the vertical adjust- 
ment of the grinding 
wheel head is determined 
by an indexing bolt. Ver- 
tical operating movement 
of the grinding whee! 
spindle is obtained from 
a small motor and gear- 
box. An adjustable ec- 
centric drives the grind- 
ing wheel slide. A fast 
stroke, neutral, and a 
slow stroke are provided. 

Since the drawing is 
made 50 times actual size, 
it is possible only to 
grind a_ small portion 
of the profile with the 
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of work on 


image 

Naumann Profile Grinder. The 

wheel is fed to the small circle. 

Accuracy is independent of wear 
of the wheel. 


Microscope 


full pantograph movement. Therefore, 
the design of the mechanism is such that 
0.4 in. along the profile is ground. The 
drawing is made in sections. After 0.4 
in. of the profile has been ground, 
another sectional drawing is placed on 
the table and the pantograph is returned 
to the initial position. At the same time, 
thickness blocks are removed at the 
slides. Each slide for the workpiece ac- 
commodates a stack of such blocks and 
stops are provided. Dial indicators are 
set to the stops. Profiles 6 in. long can 
be ground on workpieces of any length. 
The work is illuminated both from above 
and below. 


Yale Heavy-Duty Low-Lift 
Truck 


For heavy-duty transportation service, 
the Yale & Towne Mfg. Co., Philadelphia 
Division, Philadelphia, Pa., is offering 
the Model K26S10 low-lift truck with 
a rated capacity of 10,000 Ib. This truck 
is provided with six wheels. Load plat- 
form is 11 in. high in the low position, 
and the lift is 6 in. This is sufficient for 
skid-platform leg clearance when clear- 
ing door sills or other obstruction. The 


load platform is elevated by a triple- 
reduction, spur-gear power unit through 
sprockets and roller chains. An auto- 
matic cutoff switch limits the platform 
travel in either direction. The safety 
interlocking controller is so arranged that 
the controller must always be returned 
to the neutral position and the brake 
released to obtain traveling power. 
Special lengths and widths of platforms 
can be supplied, as well as many special- 
ized attachments and handling devices. 


*‘American”’ Bell-Type 
Retort Furnace 


A bell-type retort furnace, developed 
by the American Gas Furnance Co., 
Elizabeth, N. J., is adapted for carburiz- 
ing, nitriding, and for use with hydro- 
carbon gas for carburizing, ammonia for 
nitriding, or a neutral or inert gas for 
bright annealing. Equipment can also 
be used for hardening, normalizing, an- 
nealing and tempering. The bells are 
not necessarily cylindrical in shape, but 
may take some other shape if better 
adapted to the particular work. Uniform 
results are obtained because the retort 
is entirely inclosed in the furnace. In 
the case of carburizing, the spent car- 
burizing gases escape from the bottom 
of the bell and are consumed in the 
furnace, thus increasing the efficiency. 
Furthermore, radiation losses are low be- 
cause the bell is entirely inclosed by the 
furnace. Where com- 
paratively slow cooling is 
satisfactory, the bell with 
its base and work may 
be removed from the 
furnace and air-cooled, or 
placed in a pit or in an 
insulated shop for rela- 
tively slow cooling. 

Small sizes of this fur 
nace are available and 
they may be quickly 
heated to temperature 
and various heat-treat- 
ments may then be per- 
formed successfully with 


minimum delay. It is necessary only 
to have two or three spare bells with 
bases available to permit carburizing 
and then hardening followed by temper- 
ing. In annealing, to obtain a full 
anneal, work may be allowed to remain 
overnight in the furnace after it has 
been shut down. This also applies to 
carburizing, should it be desired to obtain 
the maximum diffusion and graduation 
of case to the core. Extra bells are sup- 
plied according to the nature of the 
requirement so that the furnace can be 
maintained in production all the time. 
The furnace is provided with automatic 
temperature control. A special feature 
is the flow meter for checking the flow 
of gas through the retort, and thus check 
the furnace efficiency. 


Bantam Rollers for 
Bearings 


The Bantam Ball Bearing Co., South 
Bend, Ind., has recently attained vol- 
ume production on small rollers such as 
recently have found favor by automo- 
tive designers for use in universal joints 
and gear-sets. The company is now man- 
ufacturing these rollers in sizes ranging 
from 0.0625 in. diameter to 0.1880 in. 
diameter and with tolerances of + 0.0001 
in. to 0.0002 in. These rollers are 


used in such applications as universal 
joints, diesel engine piston pins and 
crankshafts, high-speed marine engines, 
























































































Application of Bantam 

Rollers as an anti-fric- 

tion bearing for a high- 

speed printing press 
gear 


printing presses, gears, pumps, trans- 
missions, small rolling mills, high-speed 
drills and tools, automotive _ brakes, 
rocker arms and other installations with 
very limited space and where the oper- 
ating conditions require large bearing 
capacity. Because of the rapid intro- 
duction of these small rollers in the 
automotive and industrial fields, stand- 
ard sizes have not been developed and 
adopted. However, the company is now 
manufacturing the following list of sizes 
in volume production: 


*0.0625 diameter x 0.625 long 
0.0625 diameter x 0.656 long 
0.0937 diameter x 0.484 long 
*0.0937 diameter x 0.750 long 
0.1250 diameter x 0.375 long 
0.1250 diameter x 0.750 long 
*0.1250 diameter x 0.875 long 
*0.1870 diameter x 1.000 long 
0.1880 diameter x 0.922 long 
*Proposed standard sizes. 


Campbell Wet Cutting-Off 
Machines 


High-speed cutting-off machines have 
been developed by Andrew C. Campbell, 
Inc., Bridgeport, Conn. Examples of the 
hard materials which can be cut are 
hardened steel, tool steel, glass tubing, 
stainless steel and plastics. A rubber- 
bond abrasive wheel or disk ¥s in. thick 
does the cutting, and revolves at a speed 
of 1800 r.p.m. Wheel diameter is 16 in. 

Burning of the work is eliminated by 
immersing it in coolant. Downard 
movement of the cutting-off wheel is 
controlled by two elements. Partial 
control is exercised by position of an ad- 
justable counterweight and the _ re- 
mainder of the centrol is effected by 
means of an oil dashpot engaged by ay 
plunger that moves downward with the 
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arm of the machine during cutting. The 
rate at which the arm is lowered is con- 
trolled by an adjustable outlet orifice on 
the, dashpot. An electric lamp lights 
when the cut is completed. A smooth, 
clean cut is secured. The two machines 
now available have capacities of 1 and 2 
hp. Maximum diameter of stock taken 
is 3 in. 


Century Electric Split-Phase 
Motors 


The Century Electric Co., St. Louis, 
Mo., has recently added to its line split- 
phase motors in sizes from 1/60 to 1/3 
hp. End brackets of these motors are of 
close-grained grey cast iron and are de- 
signed to protect the motors from falling 
objects, dust or dripping water. Frames 
are of rolled steel construction. Bear- 


ings are phosphor bronze. The com- 
pany’s wool-yarn system of lubrication 
assures one year’s continuous operation. 


Coffing Electric Hoist 


An automatic balancing hinged hook 
and spring are featured in the electri 
hoist developed by the Coffing Hoi 
Co., Danville, Ill. This avoids a heavy 
counterbalance, and _ the balancing 
spring also acts as a cushion to prevent 
sudden or direct jerks when lifting a 
load. Several speeds of operation a 
available. In addition the hoist is light 
in weight. It has push button contro! 
safety type limit switch, positive auto 
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matic brake, oil-bath lubrication, 
special-steel drop-forged swivel hook, 
special alloy chain and spur gear drive. 
Capacities are 14, 44, 1 and 2 tons. Lift 
is 8 ft. in all cases. The lifting speed 
ranges from 24 to 3 ft. per min., the 
latter for the largest hoist. 


Whitney Press Brake 


The Whitney Metal Tool Co., Rock- 
ford, Ill., states that its press brake 
operates just the reverse from other 
machines of its kind on the market. The 
stationary member is at the _ top, 
whereas the slide is below. Two coil 
springs balance the weight of the lower 
mechanism. The machine can be con- 
verted in from 10 to 15 minutes to a 
box or pan brake as well as a bending 
brake. A box finger at one end of the 
machine will make any desired pan or 
box within the limits of the machine 
by attaching various fingers to the 
platen. The stationary platen can be 
moved backward by means of screws 
so that the box fingers will be in the 
proper alignment with the bending 
apron. On either side of the machine 
are connecting links which are used to 
oscillate the lower bending rail. In 
these links are two stations, one to be 
used when the machine is an ordinary 
metal brake (upper station), and 
another when the machine is used as 
a box brake (lower station). The 
machine is built mainly of steel and 
takes care of thicknesses up to and 
including 16 gage. 


Marble-Card Fan Seal 
Motors 


Marble-Card Electric Co., Gladstone, 
Mich., has announced a line of fan seal 
type motors in sizes ranging from 2 hp. 
at 900 r.p.m., to 30 hp. at 1,800 r.p.m. 





The motor is self-cooling, self-cleaning, 
self-protecting and entirely inclosed. It 
does not require a special motor housing 
or ventilating system. 
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Davis & Thompson “Rotomatic” Twelve- 


Spindle Vertical Continuous Drilling Machine 


The standard 12-spindle vertical drill- 
ing machine has been adapted by the 
Davis & Thompson Co., 6619 W. Mitch- 
ell St., Milwaukee, Wis., for the use of 
two-spindle drill heads. There are 
twelve two-spindle drill heads and 
twelve milling spindles to take straddle 
mills for the purpose of milling the boss 
on the end of steering arm. There are 
also twelve fixtures arranged to grip the 
arm of the boss. 

The fixtures oscillate. Movement of 
the fixtures is controlled by a cam under 
the table of the machine. This cam is 
stationary. The machine is continuous 
in its operation but it does not index. 

Operation is as follows: The fixture 
is oscillated to correct position for load 





ing. The piece is placed in the fixture 
and is clamped by the operator by a 
turn of the handwheel. As the machine 
turns around, the fixture carries the boss 
of the steering arm between the cutters 
When the milling operation is completed, 
the piece is carried under the drill where 
it is held while being drilled. From this 
position it is carried under the reaming 
spindle where it is taper reamed. After 
these operations have been performed, 
the piece is carried to the loading posi 
tion where it is removed and another 
piece placed in the fixture. Production 
with this method is approximately 600 
The machine is flexible 
range of 


pieces per hour. 
and can be used for 
work 


a wide 


Continuous in operation, the “Rotomatic” Drilling Machine 
has twelve two-spindle drillheads and twelve milling spindles 
for drilling and straddle milling a boss on a steering arm 
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Metal-Working Machinery 


Work-Rotating Structure for Machine 
Tools. Herbert L. Flather, Nashua, 
N. H. Patent 1,891,923. 

Welding Machine. Walter Ferris, 
Milwaukee, John P. Ferris, Whitefish 
Bay, and Glen Macomber, Waukesha, 
Wis., assigned to The Oilgear Company. 
Patent 1,892,208. 

Machine Tool. Elmer E. 
Windsor, Vt. Patent 1,892,239. 

External Grinder. Clifford T. Raule, 
Brookline, Pa. Patent 1,892,364. 

Wheel Dressing Mechanism. John 
Edgar, Rockford, IIl., assigned to Barber- 
Colman Co. Patent 1,892,388. 

Centrifugal Casting Machine. Albrecht 
Von Frankenberg, Gelsenkirchen, Ger- 
many, assigned to Durafer Inc. Patent 
1,892,440. 

Apparatus for Centerless Grinding or 
Polishing. Rufus W. Fuller, Deerfield, 
Mass., assigned to Production Machine 
Co. Patent 1,892,458. 


Kelley, 


Tools and Attachments 


Cutting Tool for Generating Non- 
Involute Gears and Gear Shaped Arti- 
cles. Ernest Wildhaber, Brooklyn, N. Y. 
Patent 1,892,091. 


JANUARY 3, 1933 


Metal-Working Machinery 


Machine Tool. Edward J. Kearney 
and Joseph B. Armitage, Wauwatosa, 
Wis., assigned to Kearney & Trecker 
Corp. Patent 1,892,894. 

Metal Working Machine. Robert S. 
Brown, New Britain, Conn., assigned to 
The New Britain-Gridley Machine Co. 
Patent 1,892,929. ” 

Gear Cutting Mechanism. Harold E. 
Stonebraker, Rochester, N. Y., assigned 
to Gleason Works. Patent 1,893,048. 

Hydraulically Operated Cylindrical 
Grinding Machine. Carl G. Flygare, 
Worcester, Mass., assigned to Norton 
Co. Patent 1,893,076. 

Lapping Machine. Herbert S. Indge 
and Sydney Player, Westboro, Mass., 
assigned to Norton Co. Patent 1,893,083. 

Lapping or Grinding Machine. Charles 
H. Norton, Plainville, Conn., assigned 
to Norton Co. Patent 1,893,100. 

Crank Shaft Lapping Machine. Arthur 
J. Strong, Detroit, Mich., assigned to 
Norton Co. Patent 1,893,111. 


Tools and Attachments 

Indicator Snap Gage. John N. Schnei- 
der, New Brunswick, N. J. Patent 
1,892,969. 

Control for Hydraulic Systems. Hans 
Ernst and Lester F. Nenninger, Cincin- 
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nati, Ohio, assigned to The Cincinnati 


Milling Machine Co. Patent 1,893,068. 

Adjustable Reamer Grinding Clear- 
ance Gage. Joseph C. Friend, Ashta- 
bula, Ohio. Patent 1,893,404. 

Apparatus for Automatically Stopping 
Automatic Power Presses. Charles D. 
McDonald, Chicago, IIl., assigned to 
Continental Can Co., Inc. Patent 
1,893,427. 


Hobart Improved Are 
Welder 


Sixty per cent more capacity is pro- 
vided in the improved are welder now 
placed on the market by Hobart Bros. 
Co., Troy, Ohio. The welder is fitted 
for handling both coated rods at 42 volts 





and plain rods at 25 volts. It is easy 
to operate and the louvre construction 
makes it waterproof. The remote con- 
trol permits the operator to weld a dis- 
tance of from 50 to 100 ft. away from 
the welder. 


James Motorized Speed 
Reducers 


Motorized speed reducers from 1% to 
20 hp. with a wide range of ratios and 
speeds are now built by the D. O. James 
Mfg. Co., 1114 W. Monroe St., Chicago, 
Ill. The gears are of the continuous- 
tooth herringbone type and are mounted 
on anti-friction bearings. The gears 
run in a bath of oil. 
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PUBLICATIONS 





Beartncs. Merriman Brothers, 185 
Amory St., Jamaica Plain, Bosto: 
Mass., has prepared Bulletin No. 33 o1 
its “Lubrite” bushings and bearings o! 
the self-lubricating type. Engineerin; 
data are given. 


Brearrnes. “Better Bearings by Bower 
is the title of a handsomely illustrate: 
booklet being distributed by the Bowe: 
Roller Bearing Co., Detroit, Mich 
From the pouring of the steel, the manu 
facturing operations and the inspection 
operations are treated in a_ pictoria 
manner and the various types of bear 
ings made are illustrated. 


Fintsninc Units. The Paasch Air 
brush Co., 1909 Diversey Parkway, Chi- 
cago, Ill., has published Bulletn F-12-32 
on “Heavy Material Aircoating Units” 
showing equipment for applying heavy 
materials such as deadening compounds 
and heavy lubricants. Miulti-color 
“Airbrushes,” or paint spray guns, are 
illustrated in Bulletin G-12-32. 


Heatine Units anp Devices. Publi- 
cation GEA-1520A, issued by the Gen 
eral Electric Co., Schenectady, N. Y.. 
is entitled “Electric Heating Units and 
Devices.” In it are shown cartridge 
units, strip heaters, sheath-wire heating 
units, melting pots, soldering irons, in 
dustrial air heaters and control equip 
ment. 


Pickuineg EquipMEentT. The Haveg 
Corporation, Newark, .Del., has pub 
lished a bulletin “Haveg Corrosion Re 
sistant Chemical Equipment,” showing 
applications of “Haveg,” a German de 
velopment now made in America. It is 
a plastic composed of asbestos mixed 
with an acid-resistant resin. Equipment 
uses of the material include the electro 
lytic processes, such as plating and 
pickling. 

Russer Mountines. The Lord Manu 
facturing Co., Erie, Pa., has issued Bul 
letin 100 on bonded-rubber, shear-type 
mountings for the purpose of eliminating 
vibration in instruments, mechanica! 
devices, machines and automobiles 
Various types of mountings are shown 
and specifications for some of them ar: 
given in detail. 


Sprinc-Makinc Macuinery. Sleeper 
& Hartley, Inc., Worcester, Mass., has 
published a complete catalog of spring 
making machinery, continuous  wire- 
drawing equipment, wire-nail machinery 
and wire mill equipment. Each type of 
machine is described and specifications 
are listed. 
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Frame Deflection in Punch Presses 





ALBERT CLEMENTS 


Not being able to find in reference books the information 


he des‘red on the relation between punch and die life and 


frame deflection, the author decided to make his own tests. 


These lasted six months and supplied some unusual data 





OR SOME time it has been 
) Eyes that the deflection in a 

punch press frame during its 
working stroke was responsible for 
punch and die trouble. However, just 
what and how much of this trouble is 
caused by frame deformation has not 
been known because of the lack of test 
data. 

Many toolmakers and tool designers 
when approached on this subject ex- 
pressed surprise that the frame did de- 
flect and pull the punch and die out of 
alignment. They thought the leader 
pins were all that was necessary to keep 
the punch and die perfectly aligned but 
readily assented to the fact that if the 
large punch press frame deflected under 
load the leader pins would deflect also. 
In some cases the punch actually hits 
the die because of misalignment caused 
by frame deflection. In most cases, 
however, the frame comes back to its 
natural position before the punch enters 
the die because the work material shears 
when the punch is only part way 
through it. 

It was decided to study the effects of 
frame deflection using a job running in 
a punch press in our shop. A round 
piece, two inches in diameter with a 
square hole in the middle and six small 
perforated holes, blanked from 0.020-in. 
phosphor bronze was picked as suitable 
for any necessary tests. The shape of 





the blanking punch made it ideal for 
measuring wear on the punch at any 
point on its periphery. The parts were 
blanked two at a time in a compound 
punch and die. It was decided to de- 
vote all attention to the periphery of 
the blanked part and the punches and 
to neglect the perforated holes. 

The punch and die were being run 
in a No. 21 Bliss inclinable C-type press. 
This press was rated as 13 tons in our 
shop. Our blanking and perforating 
job was 11 tons. We had two No. 21 
Bliss presses which were exactly alike 
except that the frame of one was an 
iron casting and the other a steel cast- 
ing. By running the same punch and 
die in two presses exactly alike except 
for their deflection under load, the per- 
formance of the punch and die under 











In Steel Frame 


two different frame deflections could be 
observed. 

The deflections of the two presses 
under a static load were measured. A 
hydraulic jack was placed between the 
bolster plate and the ram of the press 
and test indicators placed to note the 
deflection in the frame. The pressure 
of the jack was boosted up to 11 tons. 
Under this load the steel frame at the 
lower end of the rame deflected 0.003 in. 
vertically and 0.003 in. horizontally in 
relation to the bolster plate. The cast- 
iron frame deflected 0.010 in. vertically 
and 0.0045 in. horizontally under the 
same loading. The play in the slide and 
crank shaft bearings was measured and 
found to be about the same in both 
presses. 

Using the punch and die picked for 











In Cast Iron Frame 


Fig. 1—Varying depths of punch penetration on work material 
show the effect of frame deflection 





the test, punch impressions were made 
by having the punch shear only partly 
through the work material under power 
strokes of the press. The varying depth 
of peneration of the punches in both 
the steel and cast iron frame presses are 
shown in Fig. 1. 

The punch and die were put in first 
class condition and run in the steel 
frame punch press until the burr on the 
piece part reached a height of 0.004 in. 
Then the tool was ground and a second 
run made in the cast-iron frame punch 
press. Six runs were thus made in the 
steel and cast-iron presses alternately, 
the punch and die being removed each 
time the burr on the periphery of the 
blanked part reached a height of 
0.004 in. During these six runs, the 
following data were assembled. 

At every 2,500 strokes during the six 
runs of the punch and die, a dozen parts 
from each die opening were taken and 
the height of the burr on the periphery 
was measured, using a micrometer. An 
average burr for the dozen blanked 
parts was taken at eight points on the 
periphery, and the results were recorded. 
The graph, Fig. 2, shows the maximum 
burr as recorded at every 2,500 strokes 
during one of the runs in the cast-iron 
frame press and one in the steel frame 
press. It can readily be seen that the 
burr on the piece during the run in the 
steel press took longer to form than it 
did during the run in the cast-iron press. 


Longer Die Life 


Many more parts were made in the 
steel frame press than in the cast-iron 
frame press before the punch and die 
had to be ground. The following num- 
ber of strokes were made during the 
six runs before the burr reached a height 
of 0.004 in.: steel frame 135,000; cast- 
iron frame 70,000; steel frame 130,000; 
cast-iron frame 100,000; steel frame 
115,000; cast-iron frame 80,000. The 
three runs in the steel frame press to- 
taled 380,000 strokes; in the cast-iron 
frame press, 250,000 strokes. The 
length of runs in the steel frame were 
50 per cent longer than those in the 
cast-iron frame. 

After each run, before the punch and 
die were ground, the wear on the edges 
of the punches was measured at eight 
equally spaced points on the periphery 
of each punch. This was done in a 
shadowgraph machine which threw a 
shadow of the edge of the punch en- 
larged fifty times upon a paper where 
the outline of the punch edge was 
traced and then measured. Shadow- 
graph outlines of the edges of the 
punches after the fifth run in the steel 
frame press are shown in Fig. 3. The 
amount of maximum wear shown on 
the punches after each of the six runs 
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Fig. 2—Height of burr as related to number of strokes is compared 
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Fig. 4—Wear on punches is graphically compared to the size 
of the burr on the work 


was consistent, showing that the burr 
is largely caused by the wear on the 
punch and die. The graph, Fig. 4, shows 
the height of the burr around the 
periphery of the part compared with 
the axial and longitudinal wear on the 
corresponding punches. It will be seen 
that the largest burr is at the point of 
the greatest punch wear and the small- 
est burr at the point of the least punch 
wear. 


It will be noticed that the wear is 
the greatest at the back edge of the 
back punch and the front edge of the 
front punch. This is caused by a snap- 
through of the punch through the work 
material and by a greater abrasive ac- 
tion between the punch and the work 
material at these points. When the 
punch hits the work material, the punch 
press frame deflects, lifting the front 
edge of the punch from the work 
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Fig. 5—Because of the frame deflection, 
the punch enters the work at an angle 


(Fig. 5). The back edge of the punch 
snaps through the work material, and 
as the ram continues downward, the 
sides of the punch cut as shears until 
the front edge of the punch cuts with 
a snap-through. 

In our punch and die, where we have 
two blanking punches, they act as one 
punch in this respect because they over- 
lap one another in a line from frout to 
back of the tool. The punch entering 
the work at an angle causes our round 
punch to start shearing a hole that is 
out of round. After the piece part is 
sheared (in this case, when the punch 
is 4 to 4 of the way through the work 
material), the frame comes back to a 
normal position pulling the punch per- 
pendicular to the work material. This 
gives a greater pressure between the 
punch and the scrap at the front and 
back of the punch. 

This uneven wearing of the punch 
may be partly overcome by putting a 
shear angle on the punches when grind- 
ing them. For this punch and die, dur- 
ing a later test, the punches were ground 
so that the front of the front punch 
was 0.008 in. longer than the back of 
the back punch. This prevented extra 
wear on the punch caused by the snap- 
through. Using the tool with the 
punches ground in this way, a run of 
125,000 strokes was made in the cast- 
iron frame press before the burr 
reached a height of 0.004 in. as com- 
pared to an average run of 85,000 
strokes with the punches ground straight. 
The burr on the piece during this run 
formed not only at one point but over 
nearly its whole periphery. 

During the fifth run (which was in 
the steel frame press) the punch edges 
were shadowgraphed after 10,000 strokes, 
45,000 strokes, 75,000 strokes, 110,000 
strokes and 115,000 strokes. The maxi- 
mum longitudinal wear on the punches 
progressed as shown in Fig. 6. It will 
be seen that the maximum longitudinal 
wear at 10,000 strokes is about one-half 
of that at 115,000 strokes. While the 
punch edge is still sharp, the action be- 
tween the punch edge and the work 
material, instead of being purely abra- 
sion, is a breaking down of the edge 
caused by an overstressing resulting 
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from poor support and probably also 
from minute cracks in the edge caused 
by the grinding operation used to 
sharpen the punch. 

On expensive dies the output per life 
of the die could be materially increased 
by not grinding it to a knife edge when- 
ever grinding was necessary but by 
grinding off only half this amount. This 
would decrease the number of parts per 
grind by about 10 per cent but would 
increase the number of possible grinds 
during the life of the tool 100 per cent. 

From the foregoing observations the 
following conclusions are drawn. The 
C-type press with a steel frame is su- 
perior to that having a cast-iron frame. 





The method of specifying the proper 
presses for dies by tonnage only is 
wrong. If a small part is punched out 
of heavy stock, it may satisfactorily be 
done in a C-type press which comes 
under its tonnage rating. However, if 
the part being punched is large in area 
and of thin stock it would need a C-type 
press of a tonnage quite a bit larger 
than the actual tonnage of the job in 
order to get a press that is stiff enough 
to perform satisfactorily. Jobs should 
be assigned to presses using a chart 
similar to that in Fig. 7. Where possible 
straight-sided presses should be used on 
frail dies or dies which blank out large 
pieces. 
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Fig. 1—Gravity roller conveyor handling motor blocks in large machine shop 


E. J. TOURNIER 


HE SEARCH for ways to cut 
costs in machine shops and other 
metal working’ establishments 


should not be limited to the adjustment 
of wages and overhead. Rather are they 
to be found in lessening the cost of 
manufacturing per unit of product. In 
most cases, reducing the cost of machin- 
ing and handling lessens the unit cost, 
since in quantity production at least, 
handling is a large part of the work. 

Mention of mechanical handling equip- 
ment need not imply elaborate conveyor 
systems, because simple and inexpen- 
sive units are available, if knowledge of 
their application is also present. And 
in this case, knowing what to use and 
where to use it is more important than 
familiarity with general applications of 
certain types of equipment to more or 
less similar materials. What is of real 
value is the positive knowledge that a 
conveyor or what not will do some 
specific thing better than something else, 
even though it was not designed for the 
special purpose. 

The fact that in any industry “every- 
body uses conveyors” may be true of 
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Shop Applications 


of Simple Handling Units 


large plants where processes have been 
standardized, perhaps by the use of a 
conveyor assembly line. But the smaller 
plants are not usually so well informed, 
and in none of them, large or small, is it 
generally known how many unfamiliar 
uses there are for materials handling 
equipment. 

To take a familiar type of conveyor, 
it is well known that gravity rollers were 
first designed to handle boxes. But for 
handling flexible bags of cement, the 
rollers do not at first appear as a solution 
of the problem. Yet a contractor used 
them to bridge a 30-ft. gap between a 
box car and a building. He set up a 
gravity roller conveyor at the car door, 
and placed flat boards on the rollers on 
which the bags were easily carried to 
the building. The same thought solved 
the problem of a pump manufacturer 
in Iowa. In this case pistons were 
transferred 50 ft. from the machine shop 
to the assembly room, with boards placed 
on the roller conveyor. 

Once it is demonstrated that a given 
type of equipment is suitable for certain 
classes of work, its use gradually ex- 
tends to other applications. As an ex- 
ample of this is a gravity roller installa- 
tion at the plant of the Oakland Motor 


Co., at Pontiac, Mich.,: handling motor 
block castings. Although more elabor- 
ate than the piston conveyor, the Pontiac 
system operates on the same principle 
This installation consists of a series of 
short conveyors serving boring mills and 
gang drills machining cylinder blocks 
Each of the short units is arranged 
to discharge onto one long line of gravity 
rollers at right angles to the others, from 
which it collects. As each operation is 
completed on the machines the castings 
are laid with their flat surfaces on the 
rollers, and move by gravity to the 
collecting conveyor. Savings in this case 
cannot be computed because operations 
were laid out around the conveyor sys- 
tem, but the use of conveyors here made 
possible a continuous process of manu- 
facture. 

In other situations where the need is 
for rapid preparation of tools rather than 
for continuous handling of parts, equally 
simple equipment may be used. For ex- 
ample, the power lift-truck, although 
originally designed for piling goods, is 
frequently used by millwrights, pipe- 
fitters and electricians in maintenance 
work, and even for erecting structural 
steel. 

A power conveyor in the Packard 
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Fig. 2—Discharge end of conveyor used in continuous heating of 


forgings. 


Conveyor saves 40 per cent of former handling cost 





Fig. 3—Loading end of steel apron conveyor taking steel scrap 
Investment returned in two years 


from press room to cars. 


plant at Detroit illustrates another in- 
stance of the unusual use of familiar 
equipment. In this case a chain con- 
veyor of the type generally associated 
with progressive assembly work, serves 
an entirely different purpose. It is used 
to convert a series of intermittent heat- 
ing processes into a continuous one, 
with marked economies. 

In the heat treating department two 
furnaces are used for annealing front 
axles, steering knuckles, etc. The 
ovens are placed in line some distance 
apart so that forgings may be passed 
from one to the other if two heats are 
required, or if necessary the second fur- 
nace may be by-passed when only one 
heat is needed. 

Essentially the system consists of a 
double strand conveyor bringing forg- 
ings to the first furnace; a cooling con- 
veyor between furnaces, and a second 
double strand conveyor at the discharge 
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end of the second furnace. Alongside 
of both ovens a single strand chain con- 
nects the feed and discharge conveyors. 

The two double strand conveyors are 
used with heat resisting alloy trays, or 
grates with wide openings, fitted with 
round lugs at each corner. The lugs 
engage attachments on the chains by 
which they are pushed, the grates lying 
flat on steel tracks. In this position at 
the loading point, the trays are loaded 
by hand with forgings. The conveyor 
then carries the loaded grates to the 
first furnace, and the trays are automati- 
cally released from the chains. A mech- 
anism which is part of the furnace now 
pushes both trays and forgings into the 
heat chamber, then through to the end 
of the second furnace. Here the grates 
are turned over mechanically, so that 
they fall on edge into a trough contain- 
ing the single strand chain, which re- 
turns them to the starting point. 


Timing of the various operations re- 
quires synchronizing of conveyor speed 
with the furnace temperature control, 
the speed regulation being accomplished 
by means of variable speed transmis- 
sions. 

By this unusual conveyor application 
operations were made continuous, there- 
by increasing production 50 per cent 
and reducing handling costs 40 per cent. 

The Detroit body works of the Chev- 
rolet Motor Co. offers further evidence 
of conveyor versatility, exemplified by 
an apron conveyor handling steel scrap. 
This type of equipment, first used as a 
feeder under a coal hopper, can be 
adapted to other uses if properly modi- 
fied. In the present case it was not an 
inevitable sequence that because apron 
conveyors handle coal they will handle 
anything. Material such as small bolts 
lodging in pan joints would soon make 
the conveyor unworkable. Small scrap 
would have the same result, and it was 
therefore necessary to have a specially 
designed pan for the service in question. 


From Coal to Scrap 


The transfers steel 
from a point just inside the press room 
to railroad cars. Near the inner wall 
a collecting hopper is set flush with the 
floor and discharges directly into the 
conveyor below. The latter is level for 
a short distance, rises at an angle of 
34 deg., after which it is again level for 
a distance of 5 ft. The conveyor then 
discharges into cars on two tracks lo 
cated 30 ft. from the building 


conveyor scrap 


about 
wall. 

Essentially the 
two parallel strands of steel roller chain 
which carry between them a series of 
special overlapping steel pans forming 
a continuous articulated apron. At the 
loading point skirt boards are provided 
to prevent material spilling over the 
sides of the pans. The entire machine 
is supported on a structural steel truss 
frame extending from the building out 
to the tracks. The chains of the con- 
veyor are supported on four braced an- 
gles which are part of the structure 
and serve as tracks. At the discharge 
end the apron extends half-way between 
the tracks in order to load cars on either 
side through a pair of swinging chutes. 
These may be lifted to clear the tracks 
when not in use. 

This installation, while accomplishing 
its purpose of keeping the press room 
clear, also made sufficient savings to 
pay for itself in two years. 

The examples of well-known types of 
materials handling equipment cited here 
were selected because they illustrate the 
point that standard equipment with 
proper selection and modification will 
perform unfamiliar services. 


conveyor consists of 
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Car Wheeling 
Up to Date 


A. T. KUEHNER 
The Niles Tool Works Company 


A study of railroad car wheel shops indicates a 
lucrative field for savings in mechanical operation 


F LATE YEARS, the evolution 
of wheel repairs toward preci- 
sion standards has been rapid, 


but unfortunately, the same attention 
has not been given shop conditions. Unfit 
machinery and poorly arranged shops 
are being forced to meet high standards; 
they cannot economically serve the 
purpose. 

When planning facilities of this kind, 
a detailed study should be made of the 
entire sequence of operations as a basis 
for a shop layout adequate to produce 
the desired output at low cost. This 
will permit proper storage space and 
equipment details to be provided be- 


tween machines. Set rules cannot be 
specified to attain this condition, but a 
review of modern machinery, equipment 
details and well planned shops may give 
those interested in plant rehabilitation 
suitable answers to their particular 
problems. 

The handling of repairs to wheel sets 
can be divided into two classes: those 
requiring running repairs, only, such as 
wheel tread turning or journal recondi- 
tioning; and those requiring a general 
reconditioning, such as wheel or axle 
renewals. Frequently, one class is con- 
sidered without the other, but in most 
instances, they are combined as one unit. 


Each class, however, demands a specific 
type of machinery and handling equip- 
ment, and when treating them as a unit, 
their respective areas should be localized. 

Wheel repair shops are of three dis- 
tinct types, designated according to the 
unloading and loading track elevation 
in relation to the height of the building 
floor: 

1. In the depressed track type, the 
height of either the box car or flat car 
is even with the level of the ground, and 
the wheels and wheel sets are rolled to 
and from the cars, eliminating all me- 
chanical handling means. The de- 
pressed tracks should be arranged, both 
as to location, number and length, to 
suit conditions. Objections are some- 
times made to this type of shop because 
the depressed tracks, being considered 
open pits, naturally add to the difficulty 
of safety observance and create a higher 
cost of maintenance, particularly so if 
they are improperly drained. Further, 
depressed tracks are far from ideal in 
the movement or handling of empty or 
loaded cars. They demand a systematic 
switching service if a production sched- 
ule is to be maintained. 

2. The type where the building and 
platform are raised to a height even 
with the floor of the car immediately 
suggests an expensive installation. Such 
a layout, however, possesses an attrac- 
tive operating condition in that, with 
the tracks properly arranged to take 
care of both the mounted and un- 
mounted wheels, power crane facilities 
are not required nor are the evils of the 
depressed track type present. 

8. The type most universally used is 
where the tracks, platform and building 
floor are ground height and handling 





Ease of loading and unloading is dependent on proper installation of the car wheel lathe 
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means of the self-contained propelling 
type is provided for unloading and load- 
ing wheel sets and all other parts. Be- 
cause of its flexibility, this arrangement 
gives the most satisfactory results. 

The detail layout of the shop will be 
entirely dependent upon the wheel re- 
newals necessary in the territory the 
shop is to serve with further considera- 
tion given to possible future expansion. 
This having been determined, the proper 
type and number of machine tools must 
be selected to meet the requirement. 
This selection of machine tools need not 
be an assumption, for all machines en- 
tering into wheel repairs have a definite 
output. Tools selected should be ar- 
ranged in proper relation to each other 
with ample working clearance for the 
operator and suitable handling and stor- 
age facilities interposed to avoid hold- 
ups of the work scheduled. 


Wheel Shop Requirements 


The full machine requirements for a 

modern wheel repair shop is as follows: 

Power press, either one or two, for 
demounting and mounting wheels, 

Axle lathes for finish turning, 

Axle burnishing lathes, 

Car wheel borers for boring the wheel 

axle fit, 

Car wheel lathe for tire turning, 

Combination journal and axle lathe 

for reconditioning the journals of 
mounted wheels, 

Emery wheel of conventional type for 

tool grinding. 

Production machines have been rede- 
signed in recent years, to meet changed 
standards, and many refinements have 
been added to permit an increase in out- 
put. A brief description of each and 
their production follows: 

Car wheel presses are built up to 600 
tons pressure in both single- and double- 
end types. The double-end press is at 
a disadvantage in all but production, 
and reference to the figures following 
reveals an increase in the number of 
man-hours to obtain this higher pro- 
duction. An analysis should be made 
of this one item, as it determines the 
type and number of presses required 
and their arrangement in the shop for 
best results. 


Single or Double-end? 


If the contemplated production is of 
sufficient volume to suggest a double- 
end press, the following points should 
be considered before a definite decision 
is made to purchase it: first, whether 


its use as a general-purpose tool provides 
as flexible and convenient a layout as 
when two single-end presses are used, 
one for demounting, and the other for 
mounting, each 


located in the most 
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strategic position. Second, the double- 
end press does not lend itself to a 
straight-line movement in the mount- 
ing operation, for the wheels after being 
mounted cannot be rolled through it, 
resulting in a reverse move. This 
straight-line movement is obtainable 
with a single-end press when equipped 
with rolling through attachment. Third, 
the double-end press must be rearranged 
each time the wheel operation is changed 
from demounting to mounting and vice 
versa, which would not be the case if 
individual presses were used, each per- 
manently arranged for a specific opera- 
tion. Fourth, it must be of a tonnage 
capacity equivalent to the stripping re- 
quirement which is at least 50 per cent 
higher than required for mounting. For 
a replacement program, these points 
may not be objectionable enough to 
prevent a purchase of the double-end 
press, but in a new shop, they should 
be given consideration in view of the 
fact that two single-end presses can be 
obtained for a cost equivalent to that 
of one double press. 

All presses should be equipped with a 
hydraulograph, an attachment that pro- 
vides a permanent charted record of the 
variation in pressures required for the 
mounting of efch wheel. It enables the 
operator to visualize the entire progres- 
sive mounting pressure, so essential to 
meet present-day precision requirements 
for wheel mounting. It provides a still 
further check, in that the work of the 
press operator can be reviewed daily by 
having the shop foreman inspect the 
chart. The penalities from wheel fail- 
ures, due to bad wheel fits, are entirely 
too severe to permit chance taking when 
the hydraulograph so readily discloses 
defective mounting. 


Wheel Press Production 
Good hourly production obtainable 


from wheel presses is as follows: 
Single-end type: 


Demounting 3 men 18 pair 

Mounting 3 men _ 183 pair 
Double-end type: 

Demounting 4 men. 25 pair 

Mounting 4 men... 20 pair 


Axle lathes are built in two sizes, a 
standard pattern and heavy pattern. 
The standard pattern machine is gener- 
ally used for turning only, the burnish- 
ing being done on a straight burnishing 
lathe. 

This method of finishing the axle in- 
troduces a two-fold handling operation, 
to which mechanical superintendents 
often object. On the heavy axle lathe, 
this is not necessary, as the machine is 
so constructed that it permits the axle 
to be turned and burnished at one set- 
ting. These two operations differ so 


widely as to their requirements that it 
seems the wiser plan to segregate them 
even though it does call for rehandling 
the axle. 

The turning operation demands that 
the machine be accurately maintained, 
and under this operation, not a severe 
one, accuracy can be expected. The 
burnishing operation, on the contrary, 
does not require machine accuracy but 
machine rigidity to withstand the severe 
strain on the bed-ways and centers tend- 
ing to destroy its alignment. The axle 
lathe cannot be properly arranged to 
neutralize fully the severe burnishing 
strains. Therefore, the burnishing should 
be done on another machine. This will 
result not only in the production of 
better work but will also provide a de- 
cided increase in production. 

Every axle lathe should be equipped 
with a full compensating type of driv- 
ing head which not only expedites load- 
ing and unloading through a quick- 
acting set of driver dogs, but because the 
head-driven spindle is spherical in shape, 
permits this driving member to adjust 
itself to any misalignment of the axle, 
insuring a concentrically turned journal 
and wheel fit. 


Turning and Burnishing 


The burnishing lathe is a_ single- 
purpose tool, used for burnishing only 
and arranged with many modern refine- 
ments that expedite handling the axle. 
Good eight-hour production of 5x9-in. 
journals obtainable from this equipment 
is as follows: 

16 axle wheel fits and journals recon- 
ditioned on the heavy axle lathe, 

24 axle wheel fits and journals, turned 
only, on the light lathe, 

75 axle journals, burnished only, on the 
burnishing lathe. 

Car wheel borers are made in two 
sizes, a 42-in. light pattern and 48-in. 
heavy pattern. The light pattern ma- 
chine is used in municipal railway shops 
where production is not a vital factor. 
It is a plain tool devoid of the produc- 
tion features found on the heavy car 
wheel borer. The heavy pattern is a real 
production machine built to withstand 
severe service. It is equipped with a 
novel type of crane, for ease and con- 
venience of loading and _ unloading 
wheels, and has a table arranged with a 
self-centering automatic quick-acting 
chuck. Power traverse to the boring bar 
as well as a table brake, if applied, tends 
to increase production. The heavy ma- 
chine can be equipped with an attach- 
ment known as a hub facer, and where 
facing of the hub is to be done, the 
machine must be so arranged at the 
time it is built. 

Good eight-hour production of 5x9-in. 
wheels obtainable from this equipment, 
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Storage space, track and crane facilities are important considerations in car wheel shop layout 


where the operator obtains the boring 
sizes, is as follows: 

30 cast iron wheels finished bored on 
the 42-in. machine, 

90 cast iron wheels finished bored on 
the 48-in. machine, 

40 steel wheels finished bored on the 
48-in. machine, 

105 cast iron wheels finished bored on 
the 48-in. machine, arranged with the 
wheel handler. 

Car wheel lathes are furnished in 
various sizes to suit specific work, 
namely: 

No. 1 size, 42-in. capacity, for muni- 
cipal railway repair shops; this is not a 
production machine. 

No. 2 size, 42-in. capacity, for munic- 
ipal railway repair shops where produc- 
tion is desired and for railroad repair 
shops at outlying points where maximum 
production is not essential. 

No. 4 size, 52-in. capacity, for rail- 
road repair shops where a continuous 
maximum production is expected. 

These machines are equipped either 
with pneumatic or electric hoists for 
handling the wheels to and from the 
centers. The No. 1 and No. 2 lathes, 
in addition to turning tires, have an 
added advantage in that they are basi- 
cally designed to receive attachments for 
turning both the inside and outside 
journals of car wheel sets, an attractive 
feature if the lathe is to be made a 
general purpose tool. 

The No. 4 machine has a broader ap- 
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plication than for turning tires on car 
wheel sets only; it is arranged as a stand- 
ard design to turn the general run of 
trailer wheels, and where the machine is 
installed in or near the locomotive re- 
pair shop, it can be used to relieve the 
driving wheel lathe of such work. This 
lathe can also be arranged with special 
face-plates, permitting it to turn the 
smaller yard engine class of driver 
wheels, which face-plate arrangement 
does not impair its usefulness on the 
standard run of car wheels. Since the 
advent of anti-friction bearings on cars 
and locomotives, railroads using such 
equipment must see that future lathes 
purchased are so arranged that wheel 
sets, equipped with anti-friction bearings, 
can be handled in the machine with the 
least possible delay in conversion from 
one wheel set-up to the other. 

When installing car wheel lathes, con- 
sideration must be given to their proper 
position in the shop, particularly with 
respect to the storage and roll-in track, 
enabling wheel sets to be handled back 
and forth with the least possible effort 
and delay. The illustration shows a 
well installed machine. The foundation 
for and erection of these lathes should 
be in every detail as designated by the 
builders, for they have given this item 
careful study, resulting in notations on 
their foundation plans that must be 
adhered to, if satisfactory operating re- 
sults are to be obtained. 

Where all factors that enter into wheel 


lathe production are of the best, the 
average eight-hour production of 36-in. 
wheel sets obtainable from these ma- 
chines is as follows: 


No. 1 lathe 6 pairs, 
No. 2 lathe 10 pairs, 
No. 4 lathe 18 pairs. 


The combination journal turning and 
axle lathe is furnished in a 45-in. size 
only. The title term “combination” 
signifies that the machine can be used 
either as a straight axle lathe or a 
journal turning lathe. Two carriages are 
provided as standard equipment suitable 
for outside journal turning only, and a 
third carriage can be applied to recondi- 
tion inside journals and face-off hub 
liners. 

The production from this machine is 
entirely dependent upon the manner of 
its installation. It can be erected either 
on the floor, in which position it requires 
hoisting means to handle the wheel-set 
to and from the machine, or it can be 
installed in a pit at a height where the 
wheel-set can be readily rolled to and 
from it. The pit installation eliminates 
the need for raising and lowering the 
wheel set and balancing it to enter the 
centers; as a consequence, production 
is materially increased. Though the pit 
method represents a higher installation 
cost, it is soon offset by the increase in 
production obtainable. 

Good eight-hour production of 5x9-in. 
wheel sets obtainable from the 45-in. 
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machine, turning and burnishing both 
journals, is as follows: 

20 sets floor installation, 

28 sets pit installation. 

The accompanying layout is a ground 
height shop with two single depressed 
tracks, one assigned to unloading and the 
other to loading. This shop is designed 
for straight-line operation, with one 400- 
ton double-end press to handle both the 
demounting and mounting operations. 
The wheels to be stripped are unloaded 
from flat cars on depressed track No. 1 
or taken from the old mounted wheel 
storage area and rolled into the shop 
to turntable No. 1 and rolled into the 
The stripped wheels are rolled 
through an opening in the wall to the 
storage area, awaiting loading. 

The axles are picked up by the mono- 
rail crane and stored on rack No. 1, 
awaiting reconditioning. They are 
handled in and out of the axle lathes 
with a jib crane, and after being recon- 
ditioned are stored on rack No. 2, await- 
ing wheels. The new axles to be finished 
are brought into the shop, and stored on 
rack No. 1 by a monorail crane. 


press. 


Wheel Handling 


The new wheels to be bored are rolled 
into the shop through Door A and 
stored near the boring mill. After being 
bored, they are rolled into the individual 
bored wheel storage rack located close to 
the press. The axles are brought to the 
wheel press by the monorail crane and 
held suspended in the press while the 
wheels are rolled onto the trucks pre- 
paratory to mounting. After being 
mounted, they are returned to turntable 
No. 1, there turned, and rolled out of the 
building to the storage area for loading. 
The loading is done on depressed track 
No. 3, which is of sufficient length to 
take care of three cars if desired. 

Wheels requiring tread and axle re- 
conditioning, are rolled into the shop on 
track No. 2 to turntable No. 2 to be 
placed in the wheel lathe if tread turn- 
ing is required, and to turntable No. 
3 to be placed in the journal turning 
lathe if journal turning is required. 
After reconditioning, they are rolled out 
of the building on this same track to the 
mounted wheel storage area for loading. 

This shop was designed for a con- 
templated daily eight-hour output of 30 


mounted cast iron wheel sets, using both - 


old and new axles, and 18 reconditioned 
wheel sets with an operating force of: 
1 shop foreman, 

operators—axle lathes, 
operator—car wheel borer, 
operator—press, and loading and 
unloading of wheel from cars, 
1 operator—car wheel lathe, 

journal lathe, 


— mm 8 
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helpers. 
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Modern Motor Methods 


lil. Pistons 


FRED H. COLVIN 


Editor, American Machinist 


OTH aluminum and cast-iron pis- 
B tons are covered by this study as 
is indicated by the difference in 
operations. Cast-iron pistons are received 
in an annealed condition and are usually 
annealed again before the final finishing 
operations. The second annealing re- 
lieves the stresses set up by the removal 
of the skin, or outer surfaces of the 
castings, and by the heavy cutting 
stresses of the roughing operations. A 
list of the general operations follow: 


Rough bore and face open end, 
Drill piston pin hole, 

Rough turn O.D. and face top, 
Finish turn O.D. and face top, 
Reface open end, 

Finish piston pin hole, 

Press in bushings, if used, 
Drill oil and smoke holes, 
Grind top and O.D., 

Grind side relief, if used, 
Inspect, sort and stamp. 


The initial operation is similar in 
different plants. With the piston held 
in a chuck, the open end is bored and 
faced in nearly all cases. This seems to 
have replaced the method which first 
centered the top or solid end, drove the 
piston by a forked driver against the 
piston pin bosses and rough turned the 
outside and face. In some cases a hook 
tool reached in to the open end and 
bored and faced that end during the first 
operation. 

Great care is now given to the boring 
and facing of the open end as this is now 
used to center the casting for further 
operations and also to hold it square. 
Driving is still done by a forked center 
inside the piston after the open end is 
bored. Nearly all piston shops now 
ream or rebore the open end and reface 
it. In one case, the chamfer that acts as 
a center for the finishing operations is 
ground. These operations on the open 
end are listed in Table I. 

The head or closed end of the piston 
also receives careful attention as this 


directly affects the compression of the 
engine, which is a much more important 
factor than formerly. Where pistons are 
finished by grinding between centers, the 
accuracy of the center holes is important. 
For this reason we find two shops that 
recenter the piston. one as late as the 
eleventh operation, or just before finish 
turning the ring grooves. The accuracy 
of the ring grooves is also another reason 
for the recentering after the rough turn- 
ing operations. 

It will be noted that two or more 
operations are sometimes combined, as 
can be seen where the same number ap- 
pears in more than one place in the same 
column. Thus in Table I the open end 
is rough bored, faced and also chamfered 
in operation 1, Column D, and in Table 
II, the boss on the end is cut off at the 
same time the face is finished in Opera- 
tion 7, Column B and in Operation 9, 
Column C. In some shops the closed 
end is finished by turning or facing, while 
in others the final finish is given on a 
grinder, usually with a circular table. 

Table III gives the major operations 
on the skirt, which includes the piston- 
pin holes, oil and smoke holes, and ring 
grooves. This shows a general picture 
of the operations, grouped according to 


TABLE I 


Operations on Open End of Piston 





Sequence of Operations 


B cS Pp 
Rough bore and face — l 1 1 
Rebore or ream ? 4 5 3 
Chamfer or center. 6 4 138 l 
RS 7 8 
Recenter....... 14 12 8 


TABLE II 
Operations on Closed End, or Head of Piston 








Sequence of Operations 


A B C D 
Rough face.... a: 2 & € 
Sc cess p0eee 5 1 1 1 
Recenter........... gat eo) ae 3 
Cut-off boss, or center 17 7 #9 14 
Finish face or grind... .  &t er 








the part of the piston being worked 
upon. The piston-pin (or wrist-pin) 
hole operations are grouped together, 
although there is, of course, quite a gap 
between the rough boring and the final 
finishing. The first maker, for example, 
rough drills in Operation 2, reams in 
Operation 8 and line reams in 11. The 
second rough and finish turns the outside 
before drilling the pin hole in Operation 
8, rough and finish turns the ring grooves 
and drills all holes before reaming the 
pin holes. But when he again starts 
work on the holes, he reams twice and 
burnishes in successive operations. In 
all the other cases, however, there is a 
gap of several operations between the 


TABLE III 
Operations in Skirt of Piston 











Sequence of Operations 
A B cc -@ 


Drill piston pinhole. 2 8 4 4 
Firstream pinhole... 8 18 10 += 10 
Line ream pinhole.. 11 19 18 20 
Burnish or hone pin 


Se ee arr 21 
Press in bushing.. . 12 af 
Line ream bushing ze ne ots 
Rough turn O.D.... 3 2 2 2 
Finish turn O.D.... 5 5 6 5 
Grind O.D. ...-- 15-19 6-18 15- 7-9- 

16-17 138 

Grind ring lands.... 24 11 15 ... 

Grind side relief..... 18 ... ... 15 
Rough turn ring 

rere 21 2 2 5 


Finish turn ring 


21 14-15 14 5 


EE EE 
Burnish turn ring 

grooves... ae ee > teak Tae 22 
Saw cross slots...... bata 3 8 
Saw long slots...... ... 10 «618 
Drill oil holes....... 18 9 3 


Drill smoke holes. . .22-23 16-17 7 '8 
Inspect, sort, stamp. 20 23 19 2 





first and final reaming, although in D, 
the burnishing or honing follows the line 
reaming. 

The outside of the piston is rough 
turned early in the sequence of opera- 
tions in all cases, never later than the 
third. The first operation in all these 
shops is inspection or sand-blasting. 
Finish turning follows fairly closely. 
Practice varies widely as to the machin- 
ing of the ring grooves, however. In 
two shops the ring grooves are roughed 
out at the same time as the outside, 
while in another they are not cut until 
Operation 21, being roughed and finished 
at the same time. In B and C they are 
roughed at the same time the outside 
is rough turned and finished in Opera- 
tion 14. Maker B also gives a second 
finishing cut, and D _ burnishes the 
grooves as a final operation. 

Grinding has become a_ standard 
method of finishing the outside. Two 
makers use two grinding operations and 
the other two use three though at vary- 
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ing sequence, from the sixth to the 
nineteen operation. 

Side relief, at the ends of the piston 
pin bosses, is usually confined to cast- 
iron pistons, this relief being cast in the 
case of die-cast aluminum pistons. The 
saw slots, to allow for expansion, are 
usually confined to aluminum pistons. 

Oil holes refer to the piston pin boss 
and indicate that the pin is either held 
in the rod or floats in both rod and 
piston. Where the piston pin is locked 
in the piston, no oil holes are required. 
Smoke holes, through which excess oil 
from the cylinder rolls escapes after be- 
ing removed by the scraper rings, vary 
widely in number and their operation 
sequence. Two makers drill them all in 
one operation, while the other two either 
split the operation or drill holes in two 
ring grooves. 

Sticklers for standardized operations 
might point to the variation in the 
sequence of operation as a horrible ex- 
ample of chaotic methods. But prac- 
tical men, who are familiar with various 
plants, and who have watched them 
develop through the years, will not be 
seriously disturbed. Whether the differ- 
ent sequences are caused by varying 
machine equipment or by the indivi- 
duality of the men in charge is not im- 
portant, assuming that the results are 
satisfactory in each case. And the fact 
that each of these four companies has 
many thousands of pistons in daily 
operation makes this a safe assumption. 

It is the aim of each builder to produce 
pistons that are true as to concentricity 
and squareness of the piston pin hole, 
and freedom from distortion. This aim 
is behind the selection of the methods 
used in each case. It is to remove all 
distortion that the open end is rebored 
and refaced at various times during the 
process, and that several grinding and 
grooving operations will be found in 
nearly all cases. Results indicate that 
perfectly satisfactory pistons can be 
produced by any of the methods shown, 
which strengthens the belief that there is 
no royal road to success. 


Abrasive in Cylinder Walls 
Discussion 


Cc. G. WILLIAMS 


Consulting Mechanical Engineer 


John R. Godfrey (AM—Vol. 76, page 
408) reopens the above much-mooted 
question. Regardless of tests made by 
the Norton Company and the U. S. 
Bureau of Standards, some doubting 
Thomas will occasionally resurrect it. 
The same point of view is still retained 
by many railroad shopmen, foremen, 
superintendents, even superintendents 
of motive power, and there seems to be 


a new crop of the credulous every few 


months. The cry of abrasive retained 
by the ground surface of cast iron and 
steel has kept many grinding machines 
out of railroad shops. Only last year a 
manufacturer of pumps said, “We never 
grind our pump barrels because of the 
abrasive that is retained in the cast 
iron.” 

During the period when the use of 
grinders was growing most rapidly, that 
is during the World War, the Norton 
Company carried on many tests to deter 
mine if any abrasive could be retained 
in the walls of cylinders or on the faces 
of surface-ground cast iron plates. About 
the same time, the U. S. Bureau of 
Standards proved that no abrasive could 
be retained by the cast iron. After these 
tests had become known, the contention 
died out in all but the backward rail- 
road shops. 

In 1928 I entered the controversy. | 
made some 400 examinations of steel, 
semi-steel, gray iron cylinders, high-test 
cast iron cylinders, liners for oil-well 
pumps and many types of automobile 
cylinders, both in the home shop and in 
those automobile plants which were 
using honing machines. I also examined 
water pump barrels, airplane motor 
cylinders, locomotive and railroad car 
airbrake cylinders and air compressor 
cylinders, both simple and compound, 
and a 15x54-in. diesel engine cylinder. 

After that, I tried to get two railroads 

to install portable hones in their shops 
to finish the cylinders of locomotives and 
to recondition them before inserting new 
piston rings. Here I ran into the old 
fetish. One shop had a small internal 
grinder in the toolroom. In order to 
convince the master mechanic, ten small 
cast-iron cylinders were ground dry 
The material removed, which of course 
contained abrasive grains, was saved 
Samples of this material were examined 
_with a microscope, then acted upon by 
acid that would not affect the abrasive 
grains but would remove the particles 
of cast iron. The cast iron particles 
were burnt out of other samples with a 
Bunsen burner. This was done to 
enable those interested to note the con- 
dition and amount of abrasive grains 
Then the cylinders were bored out, ap- 
proximately 0.012 in. of metal being 
removed. The metal was examined in 
. the same way. Not a particle of abra- 
sive was found. The cylinders were 
again ground out, split by power saw, 
and examined with a microscope. After 
four halves had been examined, the 
master mechanic laughingly called the 
test off by saying: “Why hunt further? 
I'll give up!” 

—And yet Godfrey still finds the old 
argument in some railroad shops. Can 
you beat it? 
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f QHERE are three ways of making 
a rifle barrel: rolling, as at the 
Springfield Arsenal; forging, as 

done by the Winchester Repeating Arms 

Company; and machining from bar 

stock, as at the Utica plant of the Sav- 
age Arms Corporation plant. The raw 
material used by Savage is in the form of 
steel bars 1,,-in. in diameter and of 
the same analysis as employed in the 

barrels of the government Springfield 
rifle. The analysis is: 

Carbon 0.45-0.55, Phos. max. 0.09, 
Manganese 1.00-1.30, Sulphur max. 0.06. 

More than twenty-seven different 
types and caliber of rifle barrels, each 
requiring from 30 to 65 machine opera- 
tions, are produced. The bars are 
chucked in special drilling machines, 
hollow drills for oil circulation being 
used, and rotated against the drills 
which are held stationary. With this 
method, the drill tends to center itself, 
and a straight hole through the center is 
obtained. A special machine reams the 
bores of eight barrels at one time. 

The hollow bar is next machined in a 
lathe to the correct exterior shape and 
dimensions; octagon-shaped barrels are 
preduced in multiple milling machines. 
For rifling, a special machine holding 
five barrels stationary is used. The cut- 
ters are fed through the barrels, set for 
cutting and drawn back, making six cuts 
for six grooves. A slow screw motion is 
given the cutter so that the grooves 
make the proper number of turns in the 
barrel. The grooves average 0.004 in. 
deep. 

The cutter or rifling head consists of 
tubular steel in which the cutting tool is 
set. As this head emerges from the bar- 
rel, after making a cut, a mechanism 
engages it and raises the cutter another 
notch for the next and deeper cut. The 
cutter is drawn through a number of 
times to produce the proper depth and 
width of groove; this requires about 40 
min. Chambering is accomplished on 
turret lathes, each equipped with seven 
special reamers, all of which are forced 
into the breech end of each barrel in 
progression. The end is then turned 
down and threaded for the receiver. 
Grinders and buffers are used for fin- 
ishing. 

Shot-gun barrels are produced in the 
same way except the rifling operations 
are omitted. The bores of all shot-gun 
barrels are machine lapped by forcing 
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J. B. NEALEY 


American Gas Association 


Rifle and Shot Gun Manufacture 


Machining methods and heat-treatment in an old industry 


keep pace with modern trends 





metal rods, wound with metal cloth, 
through them and at the same time ro- 
tating the rods at speeds ranging from 
1,200 to 1,500 rpm. This operation 
heats the barrels so fast that they have 
to be lapped under water. Rifle barrels 
are machine lapped in a special machine 
with a reciprocating motion, using laps 
made of lead. The final glossy black 
finish is procured by applying an oxide- 
producing acid, steaming for 24 hr. and 
buffing. This process is repeated for 
three days in succession. 

Drop forgings are used for the re- 
ceivers, and these are first chucked in 
vertical drilling machines where eight 
operations are performed on each forg- 
ing progressively. These are: 

1. Rough bore magazine hole, 

. Finish bore magazine hole, 

. Rough bore (to large diameter) 
bottom of magazine hole, 

. Finish bore and ream same, 

. Bore barrel hole, 

. Counterbore barrel hole (rough), 

7. Counterbore barrel hole (finish) , 

8. Hob end for barrel. 

In all it requires 108 operations to pro- 
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duce the receiver for the 99 Model rifle, 
while 780 operations are used in manu- 
facturing this model complete. 

There are many lines, groups and 
batteries of special machines for making 
the smaller parts such as bolts, striking 
pins, sears, triggers and trigger levers. 
Stocks and forearms are thoroughly dried 
in modern dry kilns, then sawed out and 
finished in the wood-working division 
which is completely equipped with up- 
to-date machinery. Large numbers of 
special tools, required in the manufac- 
ture of these guns, are made in the com- 
pany’s own tool and die shops. 

The life and endurance of a gun de- 
pends upon the physical characteristics 
of the component parts, and these in 
turn are determined by the various heat- 
treatments to which the parts are sub- 
jected. The heat-treating division of 
this plant is housed in a reom 50x150 ft. 
which is equipped with gas-fired fur- 
naces throughout. These are arranged 
along the walls and in groups about the 
floor with quenches conveniently placed. 

Annealing and pack hardenings are 
accomplished in four double-chambered. 
brick furnaces, steel incased, each 10 ft. 
wide, 8 ft. deep and 6 ft. high, and pro- 
vided with counterweighted doors. These 
are under-fired with five gas burners 
on each hand. Alongside of the one 
used for pack hardening is a hooded 
quench tank. 


Pack Hardening 


Bolts, lifters, hammers and _ triggers 
are packed in welded steel boxes, 9x10 
in., with two trunnions; a long pipe, 
with a head that fits over the trunnions, 
is used to charge the boxes into the 
furnaces. On withdrawal the contents 
of the boxes are dumped directly into 
the quench to retain their color, the door 
of the hood being closed to prevent the 
flash of the compound from bursting 
into the room. The parts are caught 
in a submerged, screen-bottomed tray 
while the compound is settled out of the 
water and reclaimed. 

A row of four furnaces built of brick 
and incased in steel is used for miscel- 
laneous heat-treatments. These are each 
t ft. square and are heated with two 
burners on each side, firing under the 
hearth. Carburizing is done in two 
types of furnaces, oven and rotary. The 
first includes two of brick and steel, each 
4 ft. long, 3 ft. wide, and 4 ft. high, 
fired with six gas burners under the 
hearth. All these furnaces are on legs. 

There are several of the rotary tilt- 
ing types which consist of a steel shell, 
refractory lined, with an alloy steel 
retort within that is rotated by motor. 
These are 4 ft. long and 2 ft. in diameter 
and are heated with five burners on 
each side. Instead of using a carburizing 
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compound, city gas, enriched by bub- 
bling through gasoline, is circulated 
through the retorts. Another of these 
furnaces with one long pipe burner in 
the bottom, is used for blueing, bone 
dust being employed. 

A temperature recorder with a multi- 
point switch is part of the equipment 
here, and this recorder charts the tem- 
perature of six furnaces at a time, in 
different colored inks. Visual pyrom- 
eters are also used. 

Cyanide pots are used for most of the 
hardening. There are five of these, each 
with its brick furnace some 3% ft. in 
diameter which is heated by two burn- 
ers. One oven type furnace, 4 ft. square 
and fired with four gas burners, is also 
used for hardening. For high-speed 
tools there are five small oven type fur- 
naces. Spot hardening on the bolt lock 
in the receiver is done with a gas weld- 





ing torch, the part being brought up t. 
a cherry red (about 1,450 deg. F.) an 
then quenched in oil. This part is draw 
back to 450 deg. F. in oil. 

A battery of four niter pots with bric 
furnaces (two in each furnace) is us 
for annealing, drawing and blueing. T! 
furnaces, 5 ft. long, 4 ft. wide and 8 { 
high, are heated with four burners eac! 
There are also four oil tanks, ea 
heated with a gas burner, in which di! 
ferent parts are drawn. 

The oil quench tanks are supplied 
from a 10,000-gal. tank located outsic: 
of the building. The oil is pumped from 
this to the smaller tanks and the ove: 
flow returns by gravity to the larger 
tank. This recirculation keeps the 
quenching medium cool. Gas is sup- 
plied to the furnaces already mixed with 
air for combustion. 

While the many types and calibers of 
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Miscellaneous heat-treatments are performed in a battery of 
four gas-fired furnaces 
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guns made here require a large number 
of small parts, only about fourteen dif- 
ferent analyses of steel are employed, 
and eight of these are carbon steels. 
That used in the rifle barrel closely con- 
forms to S.A.E. specification 1035. 

Some parts are quenched in a solu- 
tion of saltpeter and water for color as 
well as hardness. One of the screws 
is made from S.A.E. 2320 steel, hard- 
ened in cyanide, quenched in water and 
niter blued. On some models, many 
parts are S.A.E. 2345 steel. Other parts 
are of S.A.E. 6150 steel and are heated 
to 1,550 deg. F., oil quenched and drawn 
at 900 deg. F. 

After heat-treating, all parts are sent 
to the stockroom and are requisitioned 
from there for assembly. Specially 
trained workmen are employed in the 
assembly department, for here 
than 32 major parts are carefully assem- 
bled into the smoothly operating, fin- 
ished rifle. 


more 
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ACHINE TOOL WORK — By 
Prof. William P. Turner. 424 
pages, 6x9 in. Published by McGraw- 


Hill Book Co., New York, N. Y. Price 
$3.00. 
As the author teaches practical 


mechanics at Purdue, he has naturally 
acquired a thorough knowledge of the 
different phases of work on machine 
that interest and puzzle the 
student. After a short, heart-to-heart 
chat with the the student and a chapter 
on general instructions, he divides the 
subject into sections that include tool 
shapes, speeds and feeds, and the metals 
commonly used. He then takes up the 
various kinds of work done on the lathe, 
shaper, planer, and milling machine. 
Gears and gear cutting, turret lathes, 


tools 


Before final assembly all parts are carefully inspected 
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drilling and grinding machines, each have 
their chapter, as do keys and keyways 
and such miscellaneous problems as 
models, lathe centers, propeller hubs, 
reamers, tool maker’s buttons and jigs. 
Fits and fitting receive attention, and 
the exposition of the difference between 
allowance and tolerance should be of 
great value. Each chapter is followed 
by a list of pertinent questions. While 
no book of this kind can make the 
student into a mechanic, this one shows 
him the essential phases of work to be 
considered. 


PPLIED X-RAYS. 

Clark, Ph.D. Four hundred and 
seventy pages 629 in. Published by the 
McGraw-Hill Book Company, Neu 
York, Price $5. 


B U] George L. 


This is the second edition which adds 
the progress made in six years to the 
data previously published. Among the 
advances made are the X-ray tubes that 
operate successfully at millions of volts, 
additional uses in medical science and, 
of special interest to readers of Ameri 
can Machinist, is the diffraction analysis 
of solid materials. The use of X-ray 
in the study of metals is growing, the 
chapter on the Structure of Alloys be 
ing a practical example of such uses 
Such a volume is of course designed for 
use in the laboratory rather than in the 
shop. No chemist or metallurgist who 
wants to keep up to date can afford to 
overlook the developments in X-ray 


ETROLEUM PRODUCTS AND 

LUBRICANTS AND METHODS 
OF TEST RELATING TO PETRO- 
LEUM PRODUCTS—Report of Com- 
mittee D-2, American Society of Testing 
Materials. 286 pages, 6x9 in. Illustrated. 
Paper binding. Published by AS.T.M., 
1315 Spruce St., Philadelphia, Pa. Price 
$1.25. 


Test standards for petroleum products 
are summarized in this volume. There 
are 49 test methods given, 33 having 
been accepted as standards, 15 as ten- 
tative standards. 

Revisions accepted at the June 1932 
meeting, which involve test methods for 
flash and fire points with the open cup, 
the test for cloud and pour points, and 
test for viscosity are given in their latest 
form. The standard test method for 
distillation of natural gasoline, just 
adopted by the Society, is given as well 
as color tests for lubricating oils and for 
petrolatum with A.S.T.M. union color- 
imeter, test for gravity of petroleum 
products with the hydrometer, and test 
for vapor pressure of natural gasoline 
(Reid method), all of which 
revised this year. 


were 
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How to Buy 


Machine Tools—lIl 


J. R. WEAVER 


Works Equipment Engineer, 
Westinghouse Electric & 
Manufacturing Company 


Getting facts from the ma- 
chine tool salesman to sell the 
shop on the new equipment. 


What the should 
know to be of greatest assist- 


salesman 


ance to the buyer. Receiving, 


checking and installing a new 


machine 


HE purchaser of machine tools 
must consider salesmanship from 
two angles: the one being the 
salesmanship of the man who is trying to 
sell him a machine tool; the other being 
the salesmanship that he must put forth 
himself in order to keep the shop satis- 
fied with the purchases he may make. 
So far as the purchaser of machine 
tools is concerned the more important of 
these two items is that of keeping the 
shop satisfied. If efficient operation is 
to be expected from machine tool opera- 
tors and supervisors of machine shops 
they must receive the kind of machines 
they like best. It is often true that the 
machine tools they like best are not the 
most efficient for the particular opera- 
tion to be performed, and it is therefore 
the buyer’s duty to supply all the in- 
formation he can on the various machine 
tools and then sell the shop people on 
the best tool for the operation. If a 
machine tool is not “sold’ to the shop 
people and is put into operation over 
their objections, it is quite likely that it 
will never operate properly, not because 
the shop people may have any malicious 
intent but because they are not thor- 
oughly sold on the machine and there- 
fore may not take full advantage of its 
possibilities. 
The machine tool buyer must adapt 
himself to the various types of machine 
tool salesmen that call upon him. No 


114 


two salesmen present their propositions 
alike even though they sell similar ma- 
chines. It is desirable, therefore, to know 
these various men so that information 
can be conveyed to them in the way 
they can best understand, and so that 
discussions with them may bring out the 
most information. There is no doubt 
but what the various contacts made in 
different manufacturing plants by the 
various machine tool salesmen should 
make them very well versed in methods 
of manufacture. It is the buyer’s duty 
to learn as much as he can from the 
salesmen with whom he comes in con- 
tact, and to take advantage wherever 
possible of all good suggestions. 

A salesman is naturally enthusiastic 
about the product he sells. He may 
even become over-confident in his re- 
commendations and assume that he can 
accomplish much more than is possible 
with the machine tool that he sells. It 
is the buyer’s duty to know when a 
salesman is promising more than he can 
fulfill and he should take the necessary 
precautions to purchase a machine that 
will do what is expected from it. 

Unfortunately, some salesmen in the 
machine tool industry are not sufficiently 
familiar with manufacturing operations. 
They may know the construction of their 
machine tool in its entirety, but to be a 
good salesman, it is necessary to know 
more than just the construction of the 
machine. The most important asset a 
machine tool salesman should have is 
the ability to tool up a job. This is 
especially true when selling to large 
organizations. 


The Buyer’s Task 


The shop is usually looking for better 
ways of doing a job. The buyer is re- 
quested to ascertain the best possible 
method of machining certain items, and 
he must have some plan or schedule of 
the kind of machines he should buy for 
these particular operations. These plans 
or schedules are either formulated by the 
buyer or supplied to him by someone in 
a manufacturing department who is as- 
signed to this particular type of work. 
It must be evident that if a salesman is 


capable of tooling up a job he will be of 
a great deal of assistance to the buyer 
of equipment in lining up operations and 
selecting types of machines to be used. 
It is much more profitable to sit across 
the table from a salesman who can dis- 
cuss these problems intelligently and, 
even though he may not be able to give 
definite time values, who can give this 
information accurate enough so that it 
can be used. It is then a simple matter 
to refer this information to the ma- 
chine tool manufacturers for verification 
or correction of the time values sub- 
mitted tentatively by the machine tool 
salesman. 

Unfortunately, the usual procedure in 
such cases is the submitting of drawings 
and samples to the salesmen who has to 
send them to the machine tool manu- 
facturer for production estimates and 
costs of machine. This usually wastes 
considerable time because the imforma- 
tion may be misunderstood in the be- 
ginning, or because the machine tools 
recommended may not fit into the set- 
up properly, or for various other reasons 
that may require going back to the 
machine tool manufacturer the second 
and possibly the third time. This is 
frequently due to the fact that the ma- 
chine tool salesman is not familiar 
enough with tooling up jobs so that he 
can definitely understand what the buyer 
requires and transmit this information 
properly to the tool manufacturer. 


Details of Construction 


As mentioned above, the most impor- 
tant factor in selling is knowing how to 
tool a job. However, it is also very 
essential that the machine tool sales- 
man know the details of construction 
of the machine tool. The buyer usually 
wants to know as many of these details 
as possible. Especially those that do not 
frequently buy machine tools must make 
doubly sure that the machine will with- 
stand the wear and tear expected of it. 
Small shops are probably less concerned 
about high production than is the case in 
a large shop. But they want more uni- 
versal equipment so that it can be ap- 
plied to a variety of operations or jobs. 

I have always tried to be as honest 
with a salesman as I am with any of the 
men that work directly for me. I have 
always assumed, as a buyer of machine 
tools, that the machine tool industry 
works directly for me. As a buyer of 
machine tools, I have a perfect right, in 
my opinien, to call upon any sales eng'- 
neer or service man in the machine tool 
industry for help on his particular ma- 
chine just as I would call for any of the 
men reporting directly to me. I fully 
believe that the machine tool industry is 
willing to cooperate to this extent. I 
believe if every buyer would look upon 
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Fig. 4—Standard leveling device 
for machines not requiring a 
foundation 


Fig. 5—Standard leveling device 
for heavy duty equipment 


the machine tool industry in this light, 
there would be more cooperation be- 
tween the manufacturers and users of 
machine tool equipment than there has 
ever been in the past. There would be 
a better exchange of ideas and less delay 
in transmitting the proper information. 

Although a salesman may be selling 
one type of machine only it is very de- 
sirable for him to know in general the 
possibilities of all the different kinds of 
machine tools. If the buyer wants help 
and the machine tool salesman can 
furnish some advice or information, it 
will always be appreciated. It is never 
possible to know too much about the 
product you may be selling, and a sales- 
man should keep himself thoroughly 
posted on it, but as mentioned above, 
knowing the possibilities of different ma- 
chines may help considerably in getting 
an order. 

It has often been said that orders are 
received based on the kind of service 
given by the supplier. This is very true 
because at the present time nothing is 
purchased until it is needed. Therefore, 
it is desirable to give quick delivery and, 
when a machine tool is delivered that 
does not function satisfactorily to start 
with, to have a means of supplying the 
necessary information either by an in- 
struction book or through the efforts of a 
service man. This is one type of service 
that is very important and should be 
followed very closely by the machine tool 
industry. There is nothing more aggra- 
vating than to buy a machine tool ex- 
pecting to produce certain results, and 
to find, after it is received, that it is no 
better than, or not as good as the old 
machine tool so far as production is con- 
cerned. 

All these things create what we call 
confidence in the salesman. Every sales- 
man should try to obtain the confidence 





FEBRUARY 15, 1932 


4 e m\ 





This dimension not fo exceed | iach 
A ot he _ ‘“\ 










»E~« D ~E~< \ 



















fither pag ancrere or 


a rmuxture of Sulphur 


A 
riagigtipti, 7 | we acti t 
P12 D> 44 ] 0-40 i 


‘CID EF GH JK LM N |P|R 
$1) 3) 3/2 ‘ 


4 4 4 Ad)\*« 


of the buyer. This can only be accom- 
plished in one way, by representing the 
things that he sells accurately and effi- 
ciently, and by giving the service that 
is required from him in this particular 
business promptly and cheerfully. Since 
in this particular case we are dealing 
with human nature and every case must, 
of course, be handled individually, the 
confidence built up must be based on the 
characteristics of both the buyer and 
the saleman. 


Agreement on Details 


Let us assume that the machine tool 
salesman has been interviewed, the shop 
people have been checked, and the ma- 
chine has been selected. The buyer has 
been requested to prepare a purchase 
order for the machine tool decided upon 
by those in authority. Costs of the ma- 
chine tool and production estimates have 
been properly checked by the shop. 

The salesman, of course, has submitted 
a quotation in which he stated what his 
company would supply, giving the 
amount for the machine and any acces- 
sories that should go with it, also the 
guarantees on _ production estimates 
depending in each case upon several 
variable factors. These variable fac- 
tors include the kind of material, the 
amount of stock allowed for finish and 
the kind of finish required, the accuracy 
demanded, and several other things 
usually involved in machining a product. 
All these things should be definitely de- 
cided upon while negotiating the ma- 
chine and should be incorporated in the 
purchase order or contract so that there 
is no misunderstanding. It is not fair 
to the machine tool manufacturer to buy 
a machine from him expecting one thing 
and allow him to believe that he is 
supplying a machine for something else. 





Regardless of what the final outcome 
may be, if there is a misunderstanding 
it usually costs both parties a lot 

Frequently the question comes up as 
to where the machine tool manufac- 
turer’s responsibility ends. It has been 
suggested that the machine tool manu- 
facturer build a machine to certain 
specifications and the user accept this 
machine and all the troubles that may go 
with it when putting it into operation. 
This undoubtedly would reduce the cost 
of manufacturing machine tools con- 
siderably, since the machine tool manu- 
facturers are now giving extensive 
service to the users of their machines in 
starting a machine tool properly when 
it is installed in the user’s shop. The 
reduction in the selling price of machine 
tools would not offset reductions pos- 
sible through the incentive that is set 
up by requesting the machine tool 
manufacturer to be responsible for his 
machine until it is producing what is 
expected of it. Therefore, I believe the 
machine tool manufacturer’s obligations 
do not end until the machine tool is 
producing what was agreed upon be- 
fore the machine tool was purchased 
Furthermore, the machine tool pur- 
chaser expects the machine to be suffi- 
ciently rugged to withstand the general 
practices and usages of machine tools. 

It is very important to have a good 
organization to receive machines that are 
purchased, because much damage can be 
done when unloading a machine if it is 
not properly handled. A great deal of 
time can also be wasted in handling the 
machine from the car to its location. 
Apparently there is no particular stand- 
ard set-up in the method of crating 
and shipping machine tools so a uni- 
veral set-up must be made to handle 
this situation. 

After the machine is delivered to its 
location, an accurate check should be 
made of all various parts. It is very 
aggravating to learn that after partially 
assembling a machine certain parts are 
missing. This is true especially of small 
detail parts such as special wrenches and 
tool holders. 


Installing the Machine 


The proper installation of a machine 
tool on its foundation is of prime im- 
portance. A great deal of damage can 
be done, or the proper functioning of 
the machine can be considerably delayed 
if the machine is improperly installed. 
Naturally, it is desirable to have the 
location prepared, foundation installed 
in line with foundation prints supplied 
by the machine tool manufacturer, and 
whatever leveling devices are necessary 
ready so that there is no delay after the 
machine is received. 

More or less discussion has taken place 
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Fig. 6—Check sheet for machine installation 


as to the proper method of leveling a 
machine tool. Many different methods 
have usual 
method is to use leveling wedges for 
heavy machinery and shims and liners 
for light machinery. It seems as though 
a great deal of time could be saved if 
some standard were adopted for this 
particular operation. Figs. 4 and 5 show 
proposed methods of installing heavy 
and light machinery. If leveling blocks 
were standardized so they could be 


been suggested but the 


manufactured in large quantities, it 
would undoubtedly reduce their cost 
considerably. As it usually is, each 


manufacturer makes his own leveling 
blocks, the result being a great variety 
in design and needless cost. 

The simplest method is to use level- 
ing screws. A number of tests have 
been carried out to show whether level- 
ing screws would hold the machines suffi- 
ciently rigid. All tests showed very 
satisfactory results and at the present 
time some of the most accurate machines 
are installed on leveling screws, which 
would indicate that this method of in- 
stallation should be entirely  satisfac- 
tory. From the cost standpoint, this 
method is much less expensive than any 
other known method. It is a very simple 
matter to receive a machine properly 
equipped with leveling screws, set it in 
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its location, and in a very few minutes 
level it properly. Practically all ma- 
chine tool bases are sufficiently rigid 
that a hold-down bolt placed as close as 
possible to the leveling screw will not 
distort the bed. 

Most machine tools today are driven 
by individual motors. Therefore, care 
should be taken that the wiring is neatly 
and properly done. Special care should 
be taken that the motors are wired for 
the proper rotation before starting a 
machine. Lighting plays a very im- 
portant factor in production: A light 
should be located conveniently that will 
give the maximum lighting efficiently at 
the desired location. : 

All states at this time insist on proper 
safeguarding of all machine tools. Each 
state apparently has its own laws in this 
respect and therefore it becomes more 
or less the machine tool builder’s obliga- 
tion to supply proper guards for ma- 
chine tools. Fig. 6 shows an installation 
sheet which required the inspection of 
every major operation in the installa- 
tion of a machine tool. It delegates 
responsibility to certain individuals for 
each of these operations and, when 
properly approved, assures that the 
various operations have been checked 
and the machine properly installed. 
Delegating responsibility in this way al- 


ways brings entirely satisfactory results 

Since a new machine tool usually 
entails a fairly large investment of 
money, it is desirable to start it properly 
and this can best be accomplished with 
an experienced operator. When a ma- 
chine tool is ready to run, an experi- 
enced man should be assigned to insure 
proper adjustment of all parts, proper 
lubrication, and the proper starting of 
the machine itself. The larger users of 
machine tools usually have a group of 
experienced men of this character who 
are assigned to such work. One of their 
duties is to follow the machine from th« 
time it is received until it is turned over 
to the production department. The in- 
stallation sheet mentioned above shows 
in this particular case that the demon- 
strator was responsible for seeing that 
each operation was properly performed 
and approved by the responsible perso: 
in the department doing that work. 

In case of a machine for a production 
job, where the machine tool manufac 
turer has guaranteed a certain produc 
tion from the machine, it is advisable 
to have a machine tool representative 
start the machine and demonstrate 
whether the machine will produce the 
work guaranteed or specified at the time 
of purchase. In this case, the factory 
representative will see that the machine 
is properly started and will run it unti! 
such time as the production estimates 
are met. In this way, there is no mis 
understanding as to what the machin 
will produce, and in case it does not 
meet expectations, any changes neces 
sary will be under the direction of a 
factory representative. There will lb 
less misunderstanding between the user 
and the builder of the machine if a fac 
tory representative is present when the 
machine is started. 


Satisfying the Operator 


All disputes and disagreements shoul! 
be settled in their entirety before the 
machine tool is turned over to the pro- 
duction department. The man that is 
going to use the machine tool must be 
thoroughly satisfied that he has the 
best machine obtainable for that par- 
ticular operation. If he can be assured 
of this fact, there is no doubt but what 
he will produce more work than if there 
is a doubt in his mind in this respect 
Nothing should be left undone even to 
the point of putting the floor around 
the machine in good condition and re- 
moving any excess material that ma) 
have been left near the machine after i! 
was installed. This assures a first-class 
job and the machine should produce 
first-class class work. 


[Second of three articles. The thirc 


will appear in the next issue.| 
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Unemployment Insurance 


Management is facing a new problem. While not 
unexpected by those who watch the trend of events, 
the possibility of unemployment insurance was brought 
definitely nearer by the action of the American Federa- 
tion of Labor last fall. After steadfastly opposing it 
for several years in the hope that business revival 
would make it unnecessary, the Federation leaders 
now feel that in spite of its objections, employment 
insurance has become necessary. 

The time has come to study the matter with an open 
mind. Industry has the opportunity either to show a 
better method of handling unemployment or to aid in 
formulating laws that will avoid abuses and impose the 
least burden on all concerned. The complete failure 
of Germany’s carefully worked out plan is a warning 
that should be heeded. 

Sam A. Lewisohn, speaking before the Personnel 
Conference of the A.M.A. a few days ago, pointed out 
the distinction between fair-weather or seasonal unem- 
ployment and hard times unemployment. Dismissing 
the first type as being temporary and localized, Mr. 
Lewisohn urged the vital need of some sort of reserve 
for the hard times or “epidemic” unemployment. If 
you eliminate the minor risks in any form of insurance, 
he observed, your premium will go very much farther 
in buying protection. For this reason he advocated a 
long waiting period, at least sixty days, before benefits 
would begin. He also warned against state-adminis- 
tered pools because of their tendency to preserve dying 
obsolete industries, and against individual company- 
operated ones because of the danger of the weak ‘ones 
throwing their men on the community much earlier 
than would be the case if a whole industry cooperated. 

Isn’t it obvious that employers in every industry 
should get their own thinking on this important 
subject straightened out, and then make sure that their 
ideas are conveyed to the various legislatures? 


“Gyp”’ Parts 


To those branches of the metal-working industry 
where production is large enough to make the supply- 
ing of “gyp” parts an attractive enterprise, the activ- 
ties of the “gyps” have been decidedly annoying. A 
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booklet has just been sent to us that attacks the 
problem constructively, and so effectively that we call 
attention to it. 

The Caterpillar Tractor Company is the publisher 
of the booklet. In it are comparisons between the 
laboratory and inspection tests of corresponding 
replacement parts, made by the company and made 
by “gyp” suppliers. In both material and workman- 
ship the “gyp” part fails to come up to the standard 
part by a wide margin. 

For instance, Brinell hardness of one “gyp” part is 
156-170, of the corresponding standard part 285-341. 
Bored holes in the “gyp” parts are oversize, out of 
round and not parallel. Bolt holes are as much as a 
sixteenth of an inch out of line. 

In the booklet the “gyp” part and its specifications 
appear on one page, the standard part and its charac- 
istics on the facing page. The contrast is so striking 
and the message so convincing that we do not hesitate 
to recommend the method to other manufacturers who 
face the same trouble. 


Does Rehabilitation Pay? 

A builder of special machinery yielded to the argu- 
ments of Robertson committeemen and bought half a 
dozen much-needed machine tools. Six weeks later he 
was one of five bidders on a rush order for a battery 
He had the equipment, he had 
the engineers, he had the machinists to meet the quick 
Also, he had the initiative to go 


of special machines. 


delivery demanded. 
after the order hard, and the backbone to insist on a 
fair price. He got both. 

On this order he made a profit that covered half the 
cost of the new equipment that had made its capture 
possible. A competitor accused him of cutting prices, 
until he was shown the signed order. 

Does rehabilitation pay? Yes, if it is backed up by 
alertness, aggressiveness and ability to meet difficult 
conditions. 


Invention Minus Necessity 


Necessity may be the mother of invention in some 
cases, but in many others invention gets to be a grand- 
mother before the idea finds practical application. 
One good illustration is the process of spraying with 
metal. Without going into ancient history we can 
safely say that the invention is at least twenty-five 
years old. If necessity had anything to do with it she 
must have been easily satisfied because applications 
have not been numerous enough to indicate the 
existence of a crying demand previous to the invention. 

There is no doubt that necessity has spurred inven- 
tion, but there are many useful inventions, such as 
the metal spray, which have wide possibilities but 
which require such a change of ideas on the part of 
those who should be interested that introduction is a 


ll6a 








slow process. Such devices or methods require much 
education of those who will benefit most by their use. 
Salesmanship and demonstration rather than a feeling 
of necessity or an existing demand offer the only means 
by which many useful devices can be put on the 
market. 

Inertia is the great obstacle to getting machinery of 
any kind in motion. Human inertia is even more diffi- 
cult to overcome. This is why the work of the sales- 
man, the printing press and the business man is neces- 
sary to get even the best of inventions into general use 
in the community. 


Just Suppose 


Just suppose we had a super-industry commission 
that could dictate improvements as the Interstate 
Commerce Commission dictates them to the railroads. 
Following the lead of the I.C.C., which has just 
ordered power reverse gear to be applied to over 
thirty thousand locomotives, this body could direct 
that all obsolete power plants be brought up to date, 
that all machine tools be rebuilt to be able to pull 
tungsten carbide tools, that all automobiles be 
equipped with automatic clutches, and so on. 

Smacks a little too much of technocracy to be palat- 
able to our wild, free taste, perhaps, but what a lot 
of work it would make for the equipment industries if 
such a direction were imposed on us. Just suppose! 
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Roosevelt outlines plan for developing Tennessee 
River valley declines to guess cost and offers 
no definite financing program Senate Finance 
Committee invites bankers, industrial leaders, publish- 
ers and educators to appear before it and point the 
way out of the depression Deficit reaches 
$1,270,000,000 in seven months House lowers 
funds for Federal Trade Commission by 65 per cent 

Hoover addresses meeting of state tax legisla- 
tion committees Roosevelt invites governors of 
all states to meet him March 6 to plan united drive 
to end depression Senate passes bill giving 
Roosevelt wide power to reorganize administrative 
agencies Hoover voices approval House 
expected to concur Smith calls for U. S. 
Dictator of Public Works to cut red tape and get 
action Senate considers various bills to lower 
interest rates gets all stirred up and fires 
sergeant-at-arms because he said most congressmen 
were honest. 


Mutinous crew decamps with battleship to beat the 
Dutch Japan speeds up war machine 


argues with League Italo-German Fascist 
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rapprochement worries France Chamberlain’s 
pugnacious debt pronouncements anger U. S. Senators 
their rejoinders are equally effective in dampen- 
ing any enthusiasm for reasonable discussions 
Russia rushes recalcitrant Cossack peasants to semi 
arctic wastes disciplines scores of party leaders 
Sandino and Sacasa celebrate end of Nicaraguan 
row . . . Argentina and Chile inquire diplomaticall, 
whether six-months fighting between Bolivia and 
Paraguay is a war munitions transport across 
neutral territory involved Poland announce 
return to the gold standard Mussolini move 
to reorganize Italian industry by state-controlled 
financing corporation British leaders talking 
quietly about a similar move Cuban troubles 
coming to a head Australia has done the things 
we talk about doing and is staging a powerful come 
back . . . Hitler becomes German chancellor head 
ing a cabinet of right wing affiliations . . . repub 
licans apprehensive for Weimar constitution 
foreign opinion hopeful responsibility will moderate 
Hitler’s enthusiasm Reichstag dissolved 
preparatory to general election in March . . 
trouble likely to come then Duc de Guise 
issues call for establishment of French monarchy with 
himself as king and dictator Cabinet gives 
up trying to balance French budget. 
Steel ingot output gains Electric power out- 
put recedes slightly Commodity prices weak 
Security markets stronger Briggs 
resumes with rehired men and strike breakers . 
Ford gets going again and announces the larger of his 
new cars Hudson body makers go out and 
plant closes down Communistic activity 
blamed for troubles Chrysler and Graham 
step up production General Motors reports 
much improved sales Chicago show far bette: 
than last year’s in attendance and sales. 


E. W. Bliss plant in Salem, Ohio, resumes with six 
months’ business ahead, a $500,000 sheet rolling mill 
for Gary Pratt & Whitney Aircraft books War 
Department order for 28 engines Reading 
R.R. completes electrification of two branches 
Brooklyn subway link opens British flyers 
break distance record by flying 5,411 miles from Cran- 
well, England, to Walfish Bay, South Africa 
Goodrich share-the-work effort keeps 500 on job. 


U. S. Steel cuts preferred dividend . . . Stude- 
way passes preferred first time in 20 years 
Black & Decker cuts capital represented by 298, 354 
no-par common shares from $6,262,730 to $1,491,770 
Hoover and Tariff Commission set top rate on 
rubber shoes Standard Oil of N. J. pays regular 
dividend but omits customary extra . . . Drug, 
Inc., cuts from $4 to $3 A. T. & T. continues 
at usual rate General Motors does likewise. 
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Bliss Gets Rolling 
Mill Order 


Operation for at least six months is 
issured the Salem, Ohio, plant of the 
E. W. Bliss Co. because of a $500,000 
order for a rolling mill from the Ameri- 
can Sheet & Tin Plate Co., U. S. Steel 
subsidiary. According to its manager, 
Lloyd Jones, this Bliss plant normally 
‘mploying about 100 men has been 
closed for over a year. 

The new mill for making cold-rolled 
sheets and strips up to 72 in. wide will 
be the largest of its type in the world. 
Steel forgings instead of castings will be 
used for the housings. 


Motor Output Up 


According to a report of the National 
Automobile Chamber of Commerce the 
production of passenger cars and trucks 
of its members for January was five per 
cent above that of the same month in 
1932. The estimated output of 115,915 
cars exceeded the December total by 
38 per cent. This figure is higher than 
any month of last year with the excep- 
tion of March and April. 


Rehabilitation Projects 
Now at $155,000,000 


On February 6, A. W. Robertson, 
chairman of the National Rehabilitation 
Committee, announced that the total 
expenditures planned by industrial plants 
and retail business establishments have 
now reached $155,049,702. The pre- 
vious report showed $142,115,351 to be 
spent for modernization. The reports 
of the activities of the committees in the 
Federal Reserve Districts show the fol- 
lowing results: 


District 1. Boston $2,127,321 
2. New York 2,887,672 
4. Cleveland 11,697,790 
5. Richmond 220,000 
6. Atlanta 6,555,000 
7. Chicago 11,531,064 
8. St. Louis 10,337,371 
9. Minneapolis 725,000 
10. Kansas City 4,643,804 
12. San Francisco $6,841,430 


Other large scale commitments, pre- 
viously reported by the national com- 
mittee, bring these figures up to the new 
total. 

Commenting on these results, Chair- 
man Robertson said, “In reporting these 
figures, the national committee does so 
as a matter of public information, so 
that the whole country may know of 
the progress of the modernization move- 
ment whether it is due directly to the 
activities of the committee or not. It 
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is not a matter of vital importance as 
to where credit for each rehabilitation 
project rests. It is important for the 
whole country to know that the move- 
ment for modernization is progressing 
naturally and having a beneficial effect 
on business and on employment.” 


Detroit Strikes Threaten 
Open Shop 


Although operations have resumed 
somewhat, the Detroit labor situation is 
by no means settled. Following assur- 
ance of a minimum wage limit and 
elimination of the dead time provision, 
strikers demanded recognition of group 
bargaining which would result in union- 
ization of the industry. 

There is evidence that Communistic 
forces have been active as claimed by 
the manufacturers. However, Mayor 
Murphy’s fact-finding committee reports 
some of the workers’ grievances well 
founded because of unprecedented wage 
cuts. 


Coes Heads Engineering 
Trustees 


Haroitp V. Cogs, manager of the in- 
dustrial department of Ford, Bacon & 
Davis, was elected president for 1933 of 
United Engineering Trustees, Inc., joint 
agency of the four founder engineering 
societies. Mr. Coes succeeds Harry A. 
Kipper, superintendent of motive power 
of the Interborough Rapid Transit Co. 





a 


Harowp V. Cors 


Cuartes A. Mean, chief engineer of 
the division of bridges and grade cross- 
ings of the Board of Public Utility Com- 
missions of the State of New Jersey, 
becomes first vice-president. R. M. 
Rooseve.t, vice-president of the Eagle- 
Picher Lead Co., was chosen second 
vice-president. 

Currorp P. Hunt, vice-president of 
the Chemical Bank and Trust Co., was 
re-elected treasurer, and Arruur S. 
TutTTtLe, consulting engineer of the Board 
of Estimate and Apportionment, New 
York City, assistant treasurer. ALFRED 
D. Furnn continues as secretary, and 
Henry G. Morse as consulting archi- 
tect. Parker & Aaron were retained as 
legal counsel, and Wood Struthers & 
Company as financial advisers. 

Mr. Coes, Mr. Tuttle, and Jonn V. N. 
Dorr, president of the Dorr Co., were 
elected members of the board of the En- 
gineering Foundation, research depart- 
ment of United Engineering Trustees. 





° INDUSTRIAL REVIEW . 





It is becoming increasingly 
evident that there will be no appre- 
ciable gain in machinery and 
machine tool business until after 
March 4. Inquiries, what few 
there are, seem to be mostly for 
used equipment. The general im- 
pression, however, is that, after a 
dull first quarter, 1933 business 
will improve and probably exceed 
that of 1932. Some few machine 
tool builders have been helped by 
foreign orders. 

Chicago correspondents report 
that business there is either mark- 
ing time or has slowed up since the 
first of the year. Milwaukee is also 
at a standstill, both in business and 
physically because of the blizzard. 
St. Louis says that a few used 
machines have been sold, but that 
there is no inquiry for new ones. 

In Indianapolis unemployment 
has reached a new high and the 
outlook for the manufacturing 
industries of the district is anything 
but bright. February is expected 
to be a very quiet month in Cincin- 


nati. In the metal trades, 13 more 
men found employment in January 
than in December. A little ma- 
chine tool business has been placed 
in Detroit but the recent labor trou- 
bles have been effective in stopping 
further developments. 

In Cleveland occasional single 
large orders have been placed but 
the general volume of business is 
low. Automobile parts companies 
have suffered from the Detroit 
shutdowns. More people are being 
put to work and it is encouraging 
to note that there seems to be little 
tendency to take advantage of dis- 
tress by offering starvation wages. 
Pittsburgh reports no change since 
the last report, two weeks ago. 

Philadelphia is working hard on 
its “Renovize” campaign but the 
effect of the campaign on ma- 
chinery business is hardly notice- 
able. Reports from Boston vary 
from “a few used machines sold” 
to “nil.” Nothing of importance 
has happened in the New York 
territory. 
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Imports Drop, Exports Rise in 
British Machine Tool Market 


Lonpon — Preliminary 1932 official 
figures for overseas trading for Great 
Britain show total exports valued at 
£365,137,785 with re-exports at £50,- 
913,593 and imports at £703,132,725. 
The balance of imports over total ex- 
ports is rather more than 287 million 
pounds. This compares with about 
40634 million pounds for 1931. No 
estimate has yet been made to show 
whether the adverse balance of pay- 
ments will be completely offset by so- 
called invisible exports; these were cal- 
culated officially to have reached rather 
more than 300 millions in 1981. 

It will be noted that the fall in ex- 
ported manufactured articles was small 
relative at any rate to the imports. In 
imports the drop in iron and steel and 
manufactures thereof was £10,956,379, 
in non-ferrous metals and manufactures 
thereof £6,705,892, in electrical goods 
and parts £3,503,278, in the machinery 
class £5,009,340, and in vehicles, a class 
which includes locomotives, ships and 
aircraft, £1,120,910. Similarly in ex- 
ports of British manufacture the decline 
in iron and steel and manufactures 
thereof was £2,333,205, in non-ferrous 
metals and manufactures thereof only 


£49,777, electrical goods and apparatus 
£1,589,574, machinery £3,482,871, and 


in the vehicles class £8,969,625. 

In the vehicles class, a really out- 
standing feature is the decline as re- 
gards ships. The value in steam vessels 
exported fell from £6,972,185 in 1931 
to £2,878,866 last year, while motor 
vessels fell similarly from £2,735,688 to 
£389,437. The export of locomotives 
dropped from £1,496,869 in 1931 to 
£305,958, exclusive of parts, while the 
figures for carriages fell from £1,168,578 
to £404,075, and for wagons and trucks 
from £945,027 to £344,582. The value 
of private motor cars on the other hand 
sent abroad rose from £2,649,864 in 1931 
to £3,445,626. Commercial vehicles 
dropped from £786,555 to £518,255, and 
tractors from £54,957 to £22,276. In- 
cluding parts and accessories but ex- 
clusive of tires and tubes, the total of 
motor cars exported amounted to £7,- 
265,396, as against £6,535,852 in the 
preceding year. 

A return obtained from the British 
Board of Trade shows that exports of 
British machine tools advanced to a 
weight of 23,775 tons valued at £3,138,- 


834, or about £1382 per ton. These 
figures have not previously been ap- 

proached. Lathes to the value of 
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£1,105,197 were shipped, or one-third 
of the total value, the weight being 
8,238 tons; the ton value at £134 about 
equals the average. Next on the list 
as regards value exported are drilling 
machines, with 3,012 tons at £445,199, 
or about £148 per ton. For grinding 
machines the figures are 1,902 tons 
valued at £366,633 or £193 per ton. 
Milling machines were exported to the 
weight of 1,277 tons valued at £219,280, 
or £172 per ton, while the 3,158 tons of 
planing and shaping machines sent 
abroad were valued at £423,703 (£134 


per ton), and presses were exported to 


the weight of 2,819 tons, valued at 
£177,560, or £63 per ton. In the miscel 
laneous class 3,343 tons were sent away, 
valued at £388,322, or £116 per ton, and 
the 24 tons of chucks, etc., exported wer 
valued at £12,940. 

As to re-exports, that is exports of! 
imported machine tools, these totalle 
121 tons valued at £27,320. 

Imports of machine tools showed 
definite decline, namely, 4,405 tons va! 
ued at £949,823, as compared wit! 
10,813 tons valued at £1,615,790 fo 
1931. These are corrected figures. Loss« 
are shown in every type. On the othe: 
hand, there was a marked increase i 
values per ton, which on the averag 
rose to £216, despite the fact that th 
1,307 tons of presses, punching and 
shearing machinery brought in wer 
valued at £156,749 or £112 per ton 
Drilling machines were entered as 184 


British Imports of Machinery 





—— Quantities —~ - ——Vaiue 
1930 1931 1932 1930 1931 1932 
Tons Tons Tons £ £ £ 
Agricultural... . 9,494 11,352 6,797 620,418 762,304 504,01 0 
Boilers and boiler house plant 1,798 966 669 192,931 134,756 86,27! 
Dairy machinery. 1,007 1,115 472 185,672 208,159 102,746 
Electrical machinery 5,681 4,919 2,020 818,233 1,636,158 844,862 
Machine tools...... 10,948 10,813 4,405 1,713,458 1615, ey. 949,82> 
Mining machinery coal cutters 111 115 66 41,272 242 22,14 
Prime movers (not electrical) 13,258 2,970 599 1,378,405 Py ; 766 137,71° 
Paper-making machines. . i 1,168 1,345 2,671 87,734 21 1.531 330,84 
Printing, book-binding machines 6,776 4,050 1,940 1,569,771 1,023,256 542,02 
a... re 3,229 2,005 606 510,343 298,431 142,855 
Sewing machines. . 558 699 263 167,324 206,815 96,767 
Sewing machine parts 960 792 438 436,836 397,680 375,82 
Textile machinery. 5,465 5,796 7,843 1,102,225 1,117,885 1,163,269 
Typewriters. . 875 1,074 336 596,561 628,662 270,01 
Typewriter parts 95 97 34 91,741 91,494 33,485 
Machines and machinery, all othersorts 46,689 44,740 23,923 7,307,554 6,548,102 4,712,002 
Total of machinery......... 108,112 92,848 53,082 17,920,478 15,339,031 10,31 4,659 
British Exports of Machinery 
— Quantities — -Value- 
1930 1931 1932 1930 1931 1932 
Tons Tons Tons £ £ £ 
Agricultural........ 21,600 12,431 7,902 1,644,628 966,542 620,535 
Boilers and boiler house plant 62,762 50,914 29,434 3,325,078 2,549,984 1,422,972 
Cranes, hoists, etc. 34,669 21,504 18,896 2,208,722 1,450,427 1,302,600 
Electrical machinery... 41,212 27,247 24,577 6,345,621 4,357,837 3,687,337 
Grain milling machinery.. 3,078 2,437 1,864 286,386 228,174 183,219 
Machine tools. 13,915 15,495 23,773 1,856,226 2,237,457 3,138,834 
Sugar-making and refining pened 5,694 4,048 15,326 342,215 40,3 744,862 
Prime movers. 7,498 23,810 19,316 4,130,720 2,892,914 2,284,651 
Paper-making machines ee 1,970 1,484 2,600 237,854 93,709 352,441 
Printing, book- anes machines 4,862 3,042 3,468 1,120,848 728,031 753,743 
Pumps. . Seppe 8,147 6,216 5,153 1,214,896 862,135 736,348 
Sewing machines. . ; 857 667 468 172,751 123,085 104,278 
Sewing machine parts ae 20,759 14,099 6,012 2,026,176 1,362,902 638,912 
Textile machinery. . 91,212 55,567 63,070 8,628,162 5,280,713 5,511,157 
Typewriters. . 5 25 22 89,139 47,878 52,955 
Typewriter parts. as 39 57 63 60,402 56,871 70,625 
Woodworking machinery... 1, 813 713 196,203 121,332 96,274 
Machines and machinery, all ‘other sorts 132, 126 89,408 79,127 12,987,979 9,311,269 7,827,025 
Total of machinery... 481,886 329,264 301,784 46,974,006 33,011,639 29,528 768 
British Re-Exports of Machinery 
— Quantities ———. - —Value— 
“1930 1931 1932 1930 1931 1932 
Tons Tons Tons £ £ £ 
i ane eh an weaebae 755 814 131 56,230 57,387 14,208 
Dairy machinery. . i 131 119 40 21,129 20,467 8,812 
Electrical machinery. 351 303 200 139,537 116,265 85,195 
Machine tools. . 262 294 121 52,502 55,978 27,320 
Prime movers. 178 507 38 9,726 55,787 11,973 
Printing, book- binding machines 208 149 74 67,214 64,337 31,157 
ae , 220 147 100 38,717 27,150 20,796 
Sewing machines... . ‘ 31 22 16 23,483 16,086 12,908 
Sewing machine parts.. 464 320 287 208,521 138,604 189,946 
Textile machinery. * 259 169 210 113,528 95,532 114,480 
gypowenen. . a : 60 52 43 52,507 45,316 41,271 
Typewriter parts. : 7 1 5,843 3,953 3,655 
achines and machinery, all other sorts 3,404 2,122 1,232 737,608 507,083 347,497 
Total of machinery............... 6,330 5,022 2,493 1,556,545 1,203,945 910,218 
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Distribution of Machine Tool 


Exports 
Tons £ 
To countries of Europe... 20,187 2,692,698 
Union of South Africa... $11 $7,913 
British India.......... 1,532 148,178 
Australia.. oe 87 12,656 
Other countries 1,706 247,389 


23,773 3,138,834 
tons at £49,230 or £268 per ton, grind- 
ing machines 440 tons at £137,553 or 
£306 per ton, lathes 430 tons at £113.- 
651, or £264 per ton, milling machines 
437 tons at £81,986 or £187 per ton, with 
planing and shaping machines 167 tons 
at £55,429, and the unusual ton value 
for this class of £332. The total of the 
miscellaneous class amounted to 1,300 
tons valued at £343,563, which with 41 
tons of chucks, ete., at £11,752 com- 
pletes the list. 

While engineers’ tools, such as stocks 
and dies, wrenches, spanners, but ex- 
cluding gages, show a slight increase in 
exports, being valued at £309,927, a 
sharp decline is seen in imports which 
were valued at £145,487 and in re- 
exports at £34,382. 

The explanation of the rise in exports 
lies solely in orders obtained from Rus- 
sia, on which for export purposes at 
least British machine tool makers de- 
pend markedly. This will be seen in 
the table which shows the distribution 
of British machine tool exports. For 
the most part, the countries of Europe 
mean Russia. After Russia, Japan, 
France and South America follow at a 
distance. The continued dwindling of 
the British dominions areas, namely, 
South Africa, British India and Aus- 
tralia, is also obvious when comparison 
is made with the figures for preceding 
years. Going back five years, exports 
last year to South Africa did not reach 
half the value of 1927, while the value 
sent to British India was reduced almost 
to one-third and the Australian market 
did not reach one-fifteenth its former 
value. Imports of machine tools are 
still mainly from the United States and 
Germany. 


Shidle Becomes Executive 
Editor of S.A.E. Journal 


During Automobile Show Week in 
Chicago, the appointment of Norman G. 
SHIDLE as executive editor, the S.A.E. 
Journal was announced by John A. C. 
Warner, secretary and general manager 
of the Society. Mr. Shidle was formerly 
directing editor of the Chilton Co. and 
editor of Automotive Industries. He is 
considered an authority on automotive 
subjects because of experience gained in 
thirteen years of journalistic and mer- 
chandising activities in this field. 
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Jutian CuHAse, who assumes Mr. 
Shidle’s duties as directing editor of the 
Chilton Co., has announced that Down 
Biancuarp will take over the editorship 
of Automotive Industries. Mr. Blan- 
chard will be succeeded by Leon F. 
BANIGAN as editor of Automotive Trade 
Journal. 


Dodge to Represent 
Industrial Artists 


Wiutu1am W. Donee, formerly manag- 
ing editor of American Machinist and 
more recently managing editor of Prod- 
uct Engineering, has resigned his present 
position to act as adviser on product 
design and as eastern business repre- 





sentative for a group of outstanding 
industrial artists and designers: Joseph 
Sinel, Lucian Bernhard and Helen Dry- 
den. All three artists have achieved 
international recognition in the field of 
product design and redesign, packaging, 
posters, trade marks and other forms 
of industrial art. 

Headquarters have been established 
in the McGraw-Hill Building, 330 West 
42nd Street, New York, N. Y., but each 
artist will maintain his individual studio. 

Mr. Dodge is a graduate of Cornell 
University. Before joining the McGraw- 
Hill organization, he was district man- 
ager for the C. O. Bartlett & Snow Co., 
vice-president of Dodge Manufacturing 
Corporation and general manager of 
National Veneer Products Co. 


A.S.M.E. Active in Research 


A high degree of activity was main- 
tained during 1932 by the 28 cooperative 
research committees operating under the 
auspices of the American Society of 
Mechanical Engineers. Some 470 engi- 


neers representing manufacturers, users 
and independent interests were engaged 
in this work: 

Relying as they do to a great extent 
on the support of industry, it was only 
natural that the activities of these com- 
mittees should be curtailed somewhat 
during the past year of depression. How 
ever, expenditures were approximately 
$41,000, only 20 per cent below that of 
the best previous year. This record is 
an indication of industry's belief in the 
value of research at all times. 

Subscribed funds were spent chiefly on 
experimental work in various institu 
tional laboratories throughout the coun 
try. Twenty men were maintained on 
whole or part time at the National 
Bureau of Standards, Washington, D. C.., 
and Columbus, Ohio; Battelle Memorial 
Institute, Institute of 
Technology, University of Michigan, 
University of Illinois, Ohio State Uni 
versity, Union College and Carnegie 
Institute of Technology. A.S.M.E. com 
mittees are also large supporters of re 
search fellowships in the United States 


Massachusetts 





*BUSINESS ITEMS-. 





The Thomson-Judd Wire Machinery 
Co., Lynn, Mass., has been incorporated 
as a subsidiary of the Thomson-Gibb 
Electric Welding Co., of Lynn, Mass., 
and Bay City, Mich. The new subsi 
diary will manufacture a complete line 
of wire drawing machinery, stranders, 
insulating machinery, galvanizing, an 
tinning equipment, wire 

Officers 
president: 


nealing and 
welders and brazing machines. 
are: Grorce A. Currer, 
Jostan Jupp, vice-president and general 
manager; Danie. J. Lyne, secretary, 
and A. P. Reep, treasurer 


A new department, to be known as the 
Motor & Generator Engineering depart- 
ment, has been formed at the Schenec 
tady Works of the General Electric Co., 
according to B. L. Detack, manager of 
the works. The department will take 
over all the responsibilities of the former 
A.C. and D.C. engineering departments 
Appointments are as follows: Eart S$ 
HENNINGSEN, engineer in charge; J. L 
BurnuaM, designing engineer; I. A 
Terry, assistant engineer, and A. C, 
Woop, consulting mechanical engineer. 


The Despatch Oven Co., Minneapolis, 
is making arrangements to cover each 
principal city with a sales representative. 
Recent appointments or changes in the 
engineering and sales personnel are as 
follows: K. J. Parke, 1012 N. 3d St., 
Milwaukee; E. C. Bueurer, 669 Howard 
St., San Francisco; W. Guien Tipton, 
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of the Equipment Engineering Co., 
210 S. Penna St., Indianapolis, Ind.; 
W. F. Hebard & Co., 551 W. Van Bren 
St., Chicago. 

The Norton Co., Worcester, Mass., has 
appointed Crane-Schiefer-Owens, Inc., 
with offices in Buffalo, Syracuse and 
Rochester, N. Y., as representatives for 
the sale of Norton grinding, lapping and 
balancing machines. Offices of the rep- 
resentatives are at 210 Morgan Bldg., 
Buffalo; 425 Powers Bldg., Rochester, 
and 1602 State Tower Bldg., Syracuse. 


Industrial Plants Corp. (Ohio), Hunt- 
ington Bank Bldg., Columbus, Ohio, will 
sell at public auction on Feb. 21 the 
property of the Bucher & Gibbs Plow 
Co., 800 Second St., S.E., Canton, Ohio. 
The machinery and equipment includes: 
machine shop equipment, foundry equip- 
ment, blacksmith shop equipment, wood- 
working machinery and equipment, 
small tools and miscellaneous items. 


Poole Foundry & Machine Co., Balti- 
more, Md., has appointed Frank M. 
Escu, Box 742, Houston, Texas, as direct 
representative for its line of flexible 
couplings and reduction gears. 


The Russell, Burdsall & Ward Bolt & 
Nut Co., Port Chester, N. Y., has been 
licensed by the Dardelet Threadlock 
Corp., New York, to manufacture and 
sell “Rivet-Bolts” and other bolts and 
nuts with the Dardlet self-locking thread. 


Articles of incorporation have been 
filed by the Finnell Rotary Stokers, Inc., 
Elkhart, Ind., formed to manufacture 
coal stokers and other fuel handling 
equipment. The first board of directors 
is composed of Geratp Maunoney, 
WituuaM L. Struyverson and James R. 
Nyce. 


The Thomas Elevator Co., 20 S. 
Hoyne Ave., Chicago, Ill., manufacturer 
of electric, steam and gasoline hoists, has 
changed its name to The Thomas Hoist 
Co. No change has been made in the 
ownership, management or personnel. 





° OBITUARIES - 





Kart F. Snow, a founder of C. O. 
Bartlett & Snow Co., Cleveland, died 
Jan. 30. Mr. Snow early exhibited a 
bent toward mechanics, and was taken 
in as a partner by C. O. Bartlett, who 
then owned a brick plant. After Bartlett 
& Snow was organized, it soon established 
a reputation as designers and makers of 
materials - handling equipment. Mr. 
Snow held a number of patents, most of 
them covering methods of handling 
chemicals, drying apparatus and con- 
veyors. 
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Frank E. Smiru, until last December 
president of Servel, Inc., and a promi- 
nent industrial engineer and financial 
counselor, died Feb. 8 in New York at 
the age of 55. At 21, he was manager 
of the Rhode Island Locomotive Works, 
later being associated with the American 
Locomotive Co., and the Rogers & Cooke 
Works in Paterson, N. J. He organized 
the plant of The Maxwell-Briscoe Motor 
Co. at New Castle, Ind., and in 1920 
was president and general manager of 
the Republic Motor Truck Co. 


Wittarp R. Carrot, 61, a consult- 
ing engineer of the Farrell-Birmingham 
Co., Ansonia, Conn., died Feb. 3. Mr. 
Carroll was industrial engineer in rolling 
mills at Rome, N. Y., Waterbury, Conn., 
and Pittsburgh. During the war he was 
development engineer for the Derby 
Mfg. Co., Derby, Conn., and is said to 
have perfected several processes in the 
manufacture of machine parts. 


James H. Foore, president of the 
Metal Products Co., Cincinnati, Ohio, 
died Feb. 8. 


James Puuuar, Hartford, Conn., presi- 
dent of the James Pullar Co., automobile 
parts manufacturer, died Feb. 3. 


Atrrep J. Russeu, president of Rus- 
sell & Watson, Buffalo, manufacturers 
of metal kitchen equipment for res- 
taurants, died Feb. 1. 


Cuartes CLARK SHEPARD, one of the 
founders of the Ingalls-Shepard Forging 
Co., Harvey, Ill., and vice-president and 
treasurer for many years, died Feb. 3. 





° MEETINGS ° 





AMERICAN Society ror Testing Ma- 
TERIALS. Annual Spring group commit- 
tee meetings. March 6-10. Fourth 
New York regional meeting. March 8. 
Both meetings at Hotel New Yorker, 
New York, N. Y. Thirty-sixth annual 
meeting, June 26-30. Chicago. C. L. 
Warwick, secretary, 1315 Spruce St., 
Philadelphia, Pa. 


AMERICAN WELDING Society. Annual 
meeting. April 27-28. New York, N. Y. 
Miss M. M. Ke ty, secretary, 29 West 
39th St., New York, N. Y. 


Case Scnoou or APPLIED SCIENCE AND 
Tue CLEVELAND ENGINEERING SOCIETY. 
Joint conference on “Re-Engineering for 
Economical Manufacture.” March 22-24. 
Case School of Applied Science, Cleve- 
land, Ohio. Pror. E. 8. Auut, chairman. 


Gray Iron Institute. Annual meet- 
ing. March 22. Hotel Cleveland, Cleve- 
land, Ohio. Artuur J. Tuscany, man- 
ager, 4300 Euclid Ave., Cleveland, Ohio. 





¢ PERSONALS - 





Cuartes E. Wertman has succeeded 
the late Ciarence E. Wuitney as presi- 
dent of the Whitney Mfg. Co., Hartford, 
Conn. Mr. Wertman has been connected 
with the Whitney company for 17 years, 
before that being associated with the 
Matheson Automobile Co. in an execu- 
tive capacity, and earlier with the Pack- 
ard Motor Car Co. in the production 
division. His machine shop experience 
was obtained at American Car & Foun- 
dry Co. 


Cuartes S. Davis, president of the 
Borg-Warner Corp. and vice-president 
of the Warner Gear Co. of Muncie, Ind., 
was elected president of the Warner 
Gear Co. at a recent meeting of the 
directors to succeed the late Ray P. 
Jounson. J. M. Smpson, general man- 
ager, was promoted to the _ vice- 
presidency. 


Davin C. Gries was re-elected presi- 
dent, Waterbury Farrel Foundry & Ma- 
chine Co., Waterbury, Conn., at its 
recent annual meeting. Other officers 
include R. L. Witcox and Z. P. Canper, 
vice-presidents; W. D. Prerpont, secre- 
tary; L. S. Reep, treasurer; directors, 
E. A. Anpverson, D. C. Pierson, G. R. 
Lams, W. S. Futon and the above 
elected officers. 


Wittuam J. MEINEL, vice-president 
and general manager of the Heintz Mfg. 
Co., Philadelphia, maker of automobile 
bodies, radiators and stampings, was re- 
cently elected president to succeed 
Frankuin W. TuHacner who became 
chairman of the board. 


Joun C. Myers, vice-president of the 
F. E. Myers & Bros. Co., Ashland, Ohio, 
pump manufacturer, has been made 
president to succeed the late T. A. 
Myers. 


D. Lawrence Caruson has _ been 
elected president and treasurer of the 
Lundell-Eckberg Mfg. Co., manufac- 
turer of metal products, Jamestown, 


N. Y. 


R. F. Carpenter has been elected 
president and treasurer of the Carpenter 
Metal Products Co., Cleveland. He was 
formerly president of the Sanymetal 


Products Co. 


Freperick C. Barr, production man- 
ager of the Harley-Davidson Motor Co., 
Milwaukee, has gone to Japan to inves- 
tigate the practicability of building 
motorcycles in that country, which is 
an important user of such machines. 

H. M. Lucas, president of The Lucas 
Machine Tool Co., Cleveland, Ohio, has 
been re-elected president of the Associ- 
ated Industries of Cleveland. 
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Another New Model 


“Hello, Ed, sorry I'm late. I’ve been 
house-hunting. We're going to move in 
the spring.” 


“What’s the matter, business increas- 
ing?” 


“Not yet, but we’ve just finished re- 
designing our compressor and anticipate 
a demand that will justify moving into 
larger quarters. Come down to the shop 
sometime, Ed, and I'll show you some- 
thing that will make your eyes stick 
out.” 


“What is it?” 


“We've radically changed our com- 
pressor. Before, we had a cylinder that 
revolved with the rotor. Finally we woke 
up to the fact that we didn’t need to 
revolve either one, and now we have a 
stationary cylinder and a rotor that 
doesn’t ‘rote.’ ” 


“What are you going to do with the 
old design, Al?” 


“We'll discontinue manufacturing it.” 
“Isn’t that kind of unethical, Al?” 
“What makes you say that?” 


“It strikes me that it isn’t entirely fair 
for a manufacturer to send his salesmen 
around one month selling what he claims 
is the last word and next month send 
the same salesman around to tell cus- 
tomers that the machines they bought 
the month before are out-of-date and 
not to be compared with the one the 
saleman is now selling.” 


“Well, someone has got to get the last 
old one. What would you do—make 
one design last forever?” 


“No, but I'd leave a decent interval 
between the new and the old and give 
the customer a chance by telling him 
about the new one that is coming out.” 
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“Maybe—but what would you do 
with the castings and any other material 
you had on hand that couldn’t be used 
on the new machine?” 


“Now you put your finger on the real 
cause of the practice. The manufac- 
turer has so much material on hand that 
he is forced to delay selling the new 
model until he gets rid of the old ones.” 


“Sure, but what’s the answer?” 


“The answer is don’t have so much 
excess material. When you know you 
are going to bring out a new model, 
cut your material to the limit. What 
won't balance, keep for repair parts.” 


“Suppose we did do that, Ed. How 
can we know that the new model will 
actually be better than the old one? 
Maybe we'd end up with having to con- 
tinue the old. Then if we let our ma- 
terial run down, we'd be in a nice hole. 
You're a good foreman, Ed, and I used 
to be, but there’s a lot about manufac- 
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turing that we didn’t know about when 
we criticized our superiors so freely.” 


“Maybe, but if more knowledge on 
the subject of manufacturing is going 
to teach me that it is largely a confi- 
dence game, I don’t want to know any 
more than I do.” 


“You use too strong a term, Ed. The 
only game is to give customers confi- 
dence in our product and show them 
that we are on the alert to make im- 
provements. The fact that our new 
compressor is better and cheaper than 
our old one doesn’t make the old one 
any less efficient, nor mean that we 
charged our customers too much for it. 
Our new one has no greater capacity, 
but requires less power and is easier to 
maintain. We're going to sell lots of 
them.” 


“It isn’t right. When I buy a new 
machine I take pride in it because it 
represents the latest thing in its line. 
When a salesman comes around and tells 
me the machine he sold me a short time 
ago is obsolete, I’m through using his 
product. If you try the trick too often, 
it will be the same with your com- 
pressors.” 


Is there a difference between designing for sales 


effect and changing for increased efficiency? Is Al 


justified in bringing out a new model so soon? 


Discussion 


What's in a Name? 


Hundreds of millions of dollars can’t 
be wrong. 

And that’s the sum American com- 
merce and industry has spent to keep 
its name before the public. That proves 
there must be something in a name. It 
doesn’t matter what the name so long as 
it is connected with the product. 

Very few know any of the Worthing- 
tons but we all think of Worthington 
and pump as synonyms. Most of us, 


myself included, don’t even know if 
there is anyone by the name of Worth- 
ington connected with the company. 
Elgin means watch to everyone. We 
don’t know if the watch was named 
after the town, or if the town was 
named after the watch works. As long 
as we associate Elgin and watch that 
company’s advertising has served its 
purpose, 

Take Buick as an example. Buick as 
a car is well known to all. How many 
knew whether Mr. Buick was connected 
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with the organization? It was not until 
he died last year that people found out 
the original designer of Buick had been 
living. And he had not been connected 
with the auto company for years. 
—BEeERNARD SHEREFF, 
Engineer, Standards Department, 
American Hard Rubber Company. 


Corporation or Partnership? 


Under ordinary circumstances and 
times, a partnership is far the better 
of the two. It is conducted on a much 
more friendly scale. Each knows exactly 
how matters stand; they both have their 
entirety in their business; they learn to 
trust each other implicitly—and every- 
thing goes along splendidly. 

However, the present isn’t at all what 
one might call ordinary times. With 
nothing secure during this depression, 
a partnership is took weak a contract 
to compare with the rocklike solidity of 
the corporation. A corporation is a 
form of insurance for each member of 
the firm, in that he is not indebted for 
all that he owns personally, but merely 
for the amount of stock. 

If a single individual of the partner- 
ship borrows or spends, both are forced 
to suffer the consequences. This is fair 
to neither member of the firm. After 
all, we don’t mind being made to pay 
for what we ourselves do wrong, but we 
look at in an entirely different light 
when forced to pay for someone else’s 
errors. 

When any money is borrowed from 
the bank, the individual does not have 
to worry about placing his personal 
property up for security. He merely 
uses the stock which he holds in the 
firm as collateral. Of course, there must 
be some value behind the stock, but the 
same would be true of a partnership. If 
partnership in the business isn’t worth 
anything why have the business? 

—Wit Herman, 
Tanenbaum Oil Company. 


No Mistakes 


A small shop owner is justified in ex- 
pecting more from an employee than is 
a corporation if he pays him more. That 
has nothing to do with the case of Al 
and Frazer, however. 

Al is general manager and chief en- 
gineer, and Frazer is stock clerk, fore- 
man, workman, inspector and road man. 
Frazer is overworked, and Al is loafing 
on the job. 

As general manager it is Al’s job to 
install an air-tight system. As chief 
engineer it is his job to furnish Frazer 
a clearly understandable bill of material. 

At the same time Frazer is at fault. 
He was told twice of a change in de- 
sign. He probably has fallen into sloppy 
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ways of working because Al is a sloppy 
manager. 

The real difficulty lies in the fact that 
there are too many functions for two 
men. Al is a good designer and Frazer 
is a good workman. There really is no 
general manager, stock clerk, foreman 
or inspector, and Al does not properly 
perform the functions of a chief engineer. 

If Al gets as good a man as he ex- 
pects, the man will be a better man 
than Al and should receive more money. 
In such a set-up, Al becomes salesman, 
designer and road man, while Frazer’s 
successor becomes general manager, fore- 
man, stock clerk and workman. 

Taking it all in all, Frazer is as good 
a man as Al can expect to hire, until he 
improves considerably as a_ general 
manager. —Forrest E. Carpvui1o. 


What has the small shop owner to 
offer an employee of the type that he 
seems to think he is entitled to? The 
employee of the smaller shop generally 
gets smaller wages, has less protection 
in times of stress, generally has no medi- 
cal, vacation or many of the other ad- 
vantages that the larger shops provide, 
and in addition is expected with poorer 





tools to turn out work of a better qual- 
ity than the corporation demands. In 
times like those we are now passing 
through the small shop proprietor can 
be “choosy” of his personnel but in 
times of good business should consider 
himself lucky to get fairly good help in 
competition with employers who can 
offer so much more to the workers. 
Even in the times now prevailing, Al is 
doing Frazer a good turn, as a man of 
the type that Frazer must be certainly 
will not be unemployed long. 
—Cuaries R. Wuairenovse, 
Standards Engineer, 
The Holtzer-Cabot Electric Company. 


Al’s comparison between a large shop 
and a small shop is wrong with the ex- 
ception that with more men more mis- 
takes may be made. Large shops realize 
that tools will wear, parts of machines 
will go out of adjustment, and that 
man-power is not infallible so they try 
to catch errors as soon as they are made 
and correct them. If Al will try to copy 
the large shop he can eliminate errors 
such as have just occurred. 

A large shop does not have obsolete, 


broken, nor misfit pieces lying around 
the assembly floor ready for a man to 
pick up and place on a machine. In 
good shops such stuff is thrown on the 
scrap-pile. Al will do well to keep 
Frazer as he seems to be conscientious 
since he admitted the error. 

—F. F. ANnpErRson. 


In an article under the above title 
(AM—Vol. 77, page 169), A. W. Forbes 
says in closing, “But there is no demand 
for this kind of training from the boys.” 

My case puts the shoe on the other 
foot. 

After working on the assembly floor 
for some time, I asked the superintend- 
ent for a transfer either to the grinding 
department or the toolroom, stating as 
my reason that I was familiar with 
assembly and would like to learn some- 
thing of the work in the other depart- 
ments. 

The answer, “If I had not needed 
more help on the assembly floor, you 
would still be tool boy in the lathe de- 
partment.” 

At the end of my apprenticeship I did 
secure a transfer to the drilling depart- 
ment. They were short-handed. 

If management would have the lads 
demand training, it must first offer a 
little of it. Then they will ask others 
to join; but as it stands at present in 
many shops, an apprentice asks an en- 
gineering student to enter the shop in 
order to get practical training, and is 
answered, “Yes, and get on the working 
end of a broom.” —James A. MIe. 


Borrowing from the Bank 


Al’s plan to borrow money from a 
bank when he does not need it is bad 
economics. The interest he would have 
to pay is a dead loss if he does not make 
use of the money he borrows. If he does 
use it, he is likely to use it more fool- 
jshly than if he needed it. 

Al may be a good business man in his 
own line of business, but he cannot be 
expected to know as much about the 
banking business as the banker does. 

If he is able to deceive the banker, 
may it not be possible that he himself 
may be equally deceived in his own 
business or by others? If Al’s business is 
succeeding, he should let it expand 
naturally from its own profits and not 
be so anxious to hog it by over- expan- 
sion with other people’s money. 

The present period of depression with 
so many failures of banks and businesses 
is an object lesson which men of Al’s 
type would do well to study and take 
to heart because that kind have so 
largely helped, by over-speeding, to 
throw the train of business off the track. 

—L. Brown 
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Adjustable Forming Die 


JOHN W. GERDEL 


Pans eight to twenty inches square were formed, in- 


cluding wire-rolling the edges, in this ingenious tool 


DIE, designed to fold the rec- 
A tangular pan shown in Fig. 1 

from a flat sheet, also does the 
work of wiring the edges and placing a 
false wire in each corner of the wired 
edges, with one stroke of the press. 
Another operation is required to com- 
plete the folding of the flaps at the 
corners which are left as illustrated. 

The die was made with four corner 
assemblies so that any size pan from 8 
to 20 in. square could be made by in- 
serting spacers of the right size between 
them. The sectional and plan views in 
Fig. 2 show the position of the various 
parts of the die at the top of the stroke 
on the left side and at the bottom of 
the stroke at the right side. 

Looking at the sectional view, the die 
was built between two bolting plates 
A and B which are about 30 in. square. 
The bottom plate was fastened to the 
bed of the press and the top plate 
was fastened to the under side of the 
ram. These plates were slotted to re- 
ceive the feathers on the rails C and D. 
The rails were fastened to the bolting 
plates with screws through the slots as 
shown on the plan drawing. 

The die plates E and F were slotted 
to receive the feather on the other side 
of the rails. The feathers on one side 
of the rails were put on lengthwise and 
on the other side crosswise. This ar- 
rangement permitted the corner assem- 
blies to be located in any position from 
direct contact with each other to the 
limits of the rails and bolting plates. 

At the left or open side of the sec- 
tional view is the forming block which 
is shaped like the inside of the corner 
of the pans. This block is free to move 
up and down for the distance that is 
required to make the wire edge. It is 
held in its upper position by a die spring 
and is held in place by the shouldered 
screw G. 

The material from which these pans 
were made was ordinary hot rolled 
sheet. The thickness and temper varied 
so much that it was necessary to hold 
the forming blocks H in their upper 
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position positively until the sheet was 
folded flat against the side of the block 
at the bottom. This was accomplished 
by placing an upright stud J in the 
lower die plate E. The stud was made 
of tool steel and had flats milled on its 
upper end. These flats were held in 
their proper position by a key in the 
bore in which the studs were placed. 

The latch piece K was made of tool 
steel and had a flat milled on one end 
to correspond to the flat on the upright 
stud and was held in the latched posi- 
tion by means of a spring. These 
springs were backed up by plugs L. The 
flats on this latch piece were held in 
place by the push pin M which was 
made of drill rod. The inner end of 
this push pin rests in a recess in the 
latch piece which keeps the latter from 
turning. 

The push pin is kept in place by a 
flat which has been milled on its side 
which fits around the upright stud J 
as shown on the plan view. 

The forming blocks H have several 
slots milled in their sides at the lower 
end. Into these slots, tool steel pieces 
N were fitted which were screwed to 


sy 


N\\ inet See b 


Fig. 1—A view of the pan after 
forming gives an idea of the prob- 
lem of die design 


the lower forming strip O. These 
pieces were placed there to keep the 
sheet metal from being forced between 
the forming blocks and the wire forming 
strips. 

The wire forming strips were held in 
place by the angle pieces P which were 
screwed and doweled to the lower die 
plate F. These angle pieces were also 
used to back up the lower end of the 
folding jaws Q to keep the sheet metal 
from forcing the folding jaw away from 
the block H when the wire edges were 
beginning to form. 

The lower assembly was held together 
by the long filister head screws R and 
the dowel pins S as shown in the plan 
view. 

The parallel sides of the forming blocks 
were made exactly 4 in. square. There- 
fore the smallest pan that could be made 
was 8 in. square inside the wired edges. 
The pans were ordered by this dimen- 
sion so that it was only necessary to 
subtract 8 in. from the given dimensions 
of the pans to get the thickness of the 
spacers required. The spacers are 
marked T. The depth of the pans 
could not be changed with this device. 

The upper assembly of the die con- 
sists of an anchor block U to which was 
hinged the folding jaws Q. These jaws 
were connected to the upper die block E 
by the link V. This link was shaped 
with a hump as shown on the sectional 
view. This hump was placed there to 
keep the folding jaw in the position as 
shown on the left side when the stroke 
of the press was at the top. 

The folding jaw Q carried the upper 
wire forming strip W which was held 
in its outer position by springs. To this 
folding jaw was also fastened the tool 
steel strip X which took the wear when 
the sheet was folded. These strips also 
helped to form the slot in which the 
upper wire forming strips worked. 

End movement of the upper wire 
forming strips was prevented on two 
sides of the die by dog-pointed screws 
as shown, and on the other sides of the 
die by the anvil blocks. These anvil 
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Fig. 2 
On the left the die 
details are shown 
for the start of the 
stroke; on the right 
they are shown for 
the end of the stroke 





















































Lim LLL Lh hl 


blocks were also used to take the thrust 
of creasing the sheets at the corners. 

The upper assemblies were held to- 
gether by the sizing plate Y which was 
made the exact size of the bottom of 
the pan. The assemblies were fastened to 
the sizing plate by the anchor blocks U 
which were screwed and doweled to it. 

A sizing plate Y had to be made for 
each size pan. To make the anchor 
blocks interchangeable with the several 
sizes of pans, the holes in the anchor 
block U and the holes on the corners of 
the sizing plates were located by means 
of jigs. As the holes in the sizing plate 
were located from its edges, it was nec- 
essary that it be exactly to size and 
square. 

The sizing plate was held in the posi- 
tion as shown on the left side of the 
sectional drawing by a long and heavy 
spring Z which fitted in a recess in the 
ram. A strip of tool steel A’ was fas- 
tened to the outer end of the folding 
jaws @ to take the wear when it slid 
into the angle pieces. 

Each corner assembly was provided 
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with a heavy leader pin so that when 
the four corner assemblies were fastened 
together there were four effective leader 
pins. As the edges of the sheets ex- 
tended to only about one and a half 
inches inside of the travel of the end 
of the folding jaws, a gage as shown 
on the extreme left of the sectional view 
was devised. 

A post was screwed into the bottom 
bolting plate on which was mounted 
the block B’. Into this block a shaft 
C’ was fitted. On the other side of this 
shaft was a fixture D’ which held a 
spring-operated stud. The gage piece 
E’ was pivoted on this fixture at F’. 

When the die descends, this gage piece 
is pushed down and out of the way by 
the folding jaw. These gages are placed 
in gaging position again by the operators 
when the press is at rest. 

The sheets are cut to size on a slitter 
and the corners are chamfered on a 
square shear just enough so that there 
is not a double thickness of metal in 
the wired edges. 

The die is operated by two operators. 
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The corner wires are placed in the lower 


wire former strips where they are held in 
place by a spring holder as shown in 
Fig. 2. The sheet is then placed on top 
of the forming blocks and against the 
gages of which there are three. As the 
die descends, the sizing plate Y grasps 
the sheet. 

The folding jaws then come into ac- 
tion, traveling until they have folded 
the sheet against the sides of the form- 
ing blocks H. This causes the push pin 
M to push the latch K off of the upright 
stud J which permits the forming blocks 
to travel the rest of the distance, caus- 
ing the edges of the sheet to be formed 
into a false wire by being forced into 
the bottom wire former. When the 
sheet is folded against the sides of the 
forming blocks, the upper wire forming 
strips X hold the sheet flat against them 
so that the edges cannot do other than 
be formed into a wire edge. The upper 
wire former W travels back as the die 
descends, guiding the edge of the sheet 
around in a circle and then tucks the 
edge nicely home, making a neat job. 
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- IDEAS FROM 
PRACTICAL MEN 


Bending Flat Springs 
CHARLES KUGLER 


On reading the article by A. Outwater 
under the title given above (AM—Vol. 
76, page 796), I was reminded of a fix- 
ture used in a certain shop for bending 
flat springs in an arc. It was the prac- 
tice in this shop to bend such springs 
in the fixture illustrated, and not to 
make press tools for the job unless the 
quantity wanted was very large. The 
reason was because there is no way to 
calculate what the amount of the spring 
back would be. It had to be found 
by experimenting with the tools them- 
selves, the cost of which would be too 
great unless large quantities of the 
springs were required. 

In the fixture illustrated, it is easy to 
make changes to permit finding the 
amount of spring back in the metal. If 
the radius of the arc of the spring pro- 
duced is too long, the diameter of the 
stud A can be reduced by turning off 
a little at a time, making a trial spring 
between each reduction. If the radius 
is too short, the stud can be replaced 
by one of larger diameter. The lever 
B is slotted so that the roller C can be 
adjusted to suit studs of different di- 
ameters. 

On one occasion, after finding the cor- 


rect diameter of the stud A for a certain 
spring, press tools were made to the 
same radius as that of the stud, but 
much to the surprise of all, the springs 
produced by the tools had an arc of 
longer radius than that of the spring 
formed in the fixture. I believe this dif- 
ference was due to the difference in the 
methods of bending the springs. In the 
ones bent in the fixture, the metal was 
ironed into shape, while in the ones made 
in the press, the metal was formed to 
shape by pressure in one direction. 


Press Tools for Bending 
Tubing 
FRANK H. STRAN 


We had a large quantity of short 
lengths of tubing to bend to an angle 
of 90 deg., as shown at A in the illus- 
tration, without marring the threads at 
the ends. Deciding to do the bending 
in a press, we made the tools illustrated. 

The die-blocks B and C are segments 
of circles having half-round grooves in 
the flats of the same radius as that of 
the outside of the tubing to be bent. 
Both die-blocks are rotatably seated in 
circular pockets in the die-shoe and are 
held against the stop pins D and E in 
the position shown by springs. The 





punch is grooved to match the die- 
blocks and its included angle is slightly 
less than 90 deg. to allow for the spring- 
back of the tubing after it has been 
bent. 

The tubing is laid on the flat parts 
of the die-blocks, as shown in Fig. 1. 
When the punch descends and contacts 
with the tubing, the die-blocks rotate 
in their seats to the positions shown in 
Fig. 2, and the tubing is bent to a right 
angle. As the punch ascends the springs 
rotate the die-blocks in the opposite 
direction, bringing them to their former 
positions. The half-round grooves in 
the die-blocks and in the punch protect 
the thread at the short end from injury. 


Increasing the Capacity 
of a Lathe Chuck 


DEXTER W. ALLIS 


We had to do some work on disks 
that were too large in diameter to be 
held in the only available lathe chuck. 
The work was held, however, by means 
of an additional step clamped to the 
outer extremity of each chuck jaw in 
the manner shown. 

A piece of halved pipe, forming the 
extra step, was held firmly against the 
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outermost part of each jaw by a wedge 
driven between the pipe and a washer 
that was bored out to act as a retain- 
ing ring. It will be seen by the illus- 
tration that the overhanging part of 
the step, formed by turning away the 
metal beneath, is reinforced by the 
metal wedge driven in above it. 


Press Tools for Escutcheon 
Plates—Discussion 


A. EYLES 
Manchester, England 


After reading the article by C. W. 
Hinman, under the title given above 
(AM—Vol. 76, page 1038), I was 
prompted to describe briefly the layout 
of progressive tools recently designed 
in our plant for producing large quan- 
tities of escutcheon plates, such as the 
one shown in Fig. 1. These plates are 
used in connection with private locks 
on the doors of passenger cars and are 
made from 20-gage (0.036-in.) cold- 
rolled brass strip stock 114 in. wide, the 
composition of which is 66 per cent cop- 
per and $4 per cent zinc. 

In operation, the tools shown in 
Fig. 2 are mounted in an inclined press, 
the stock being fed from a reel by feed 
rolls, passing through the guide slot A 
to the piercing punches. When the ram 
descends, the three round holes are 
pierced. On the up stroke of the ram, 
the stock is fed forward through guides 
in the plate B, coming to rest between 


next descent of the ram, the piece is 
blanked and formed, and the stock at 
the left is pierced. Thereafter, one piece 
is produced at each stroke. 

In forming the piece, the spring 
plunger C is forced downward, com- 
pressing the spring. On the up stroke 
of the ram, the spring-loaded stripper D 
ejects the piece from the forming die, 
from which it slides down a chute and 
into a receptacle at the rear. The press 
runs continuously at 100 strokes per 
min., and the production is 6,000 pieces 
per hr. The weight of 1,000 pieces is 
20 lb., approximately. 


Automatic Feeding Fixture 
for Milling Slots 


L. L. LOCKE 


In the illustration is shown a fixture 
for automatically feeding studs, such as 
the one at A, for milling slots in the 
heads. The fixture is used in a small, 
knee-type milling machine and is driven 
from the feed shaft that is ordinarily 
connected to the feed gear of the table. 
No table feed is necessary, since the fix- 
ture remains in a fixed position in rela- 
tion to the machine spindle. 

Power to the feeding sprocket B is 
transferred from the drive shaft through 
miter gears, shafts and worm gearing. 
The wormwheel C is mounted on a verti- 
cal shaft that carries the feeding sprocket 
on its upper end. The work is loaded 








down on the plate D. As the sprocket 
revolves, the work is fed through the 
slotted guide F and is carried over the 
cutter, the finished pieces dropping out 
of the fixture at H into a tote box. 

To prevent chatter, the studs are held 
with their upper ends against the guide 
by the spring-actuated plate J, which is 
hinged to the under side of the guide and 
is slotted to provide clearance for the 
cutter. Since the studs are over the 
cutter, the chips fall clear of them and 
they slide out of the guide comparatively 
clean. A fixture of -this kind can be 
used for slotting many small, round 
parts, especially where a large output is 
called for. For the operation described, 
the production is 1,200 per hr. The ma- 
terial is SAE 1020 steel. 


A Profiling Fixture 
DUDLEY L. CURTIS 


In the illustration is shown a fixture 
designed for profiling strips of fiber. It 
can be used in a vertical milling ma- 
chine, or in a horizontal one equipped 
with a _ vertical milling attachment. 
Four strips of fiber are stacked on the 
slide and held down by clamps, location 
being from the rear edge and one end. 

The slide is actuated by stationary 
cam attached to the end adjacent to the 
machine column and is kept in contact 
with the cam roller by three coil springs, 
the cam roller being mounted on a 
bracket attached to the machine column. 
As the machine table is traversed, the 
slide moves back and forth, following 
the path of the cam. Since the slide is 
much wider than its length, some means 
are necessary to prevent it from binding. 
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Construction details of vise and guid- 
ing mechanism for profile milling 


It is guided in the base by two tongues 
fitting in slots, and by the plates A at 
the sides, which also hold it down. In 
addition, racks and pinions are provided 
at B and C, the pinions being keyed to 
the shaft D. The racks and the pinions 
equalize the pressure required to move 
the slide, so that there is no tendency for 
it to bind. 


Cost-Cutting Press Tools 
CHARLES F. KRAUT 


Large quantities of the product shown 
at A in the illustration were formerly 
pierced and blanked and then the 
0.031l-in. step was machined by an end 
mill operated in a drill press, the work 
being held in a suitable fixture. To 
eliminate the milling, the tools illus- 


trated were designed so that the 0.031-in. 
step was swaged in one of the operations. 

Referring to the illustration, B is the 
die, C and D are the side gages. The 
side gage C has an opening at F for the 
reception of the spring H and the ten- 
sion plate I, both of which are sup- 
ported by the plate K, which is clamped 
to the underside of side gage C. The 
stripper plate (not shown) is extended 
to cover the spring and the tension 
plate. The dotted lines at L indicate 
the position of the jump-finger stop, 
which is held in the stripper and is 
operated in the conventional manner. 
The face of the swaging punch and a 
partial side view of the blanking punch 
are shown at M. The leader pins (not 
shown) are held in the punch-holder 
and are guided by bushings in the strip- 
per. They are longer than the cutting 
tools, so as to enter the holes in the 
stock and position it before cutting 
begins. 

In operation, the stock is fed to the 
left until it rests against the jump- 
finger stop and is held parallel with the 
side gage C by the tension plate and the 
spring, and in accurate alignment with 
the pierced hole N and the leader-pin 
holes O. As the ram descends, one 
leader-pin hole is pierced and the rec- 
tangular notch P is clipped in the side 
of the stock, producing the first prong S. 
The stock is then advanced and the 
jump finger drops into the notch, spac- 
ing the stock for the next operation. 

As the ram descends at station 2, the 
punch M swages the prong S and levels 
the stock, the face of the die acting as 
an anvil. When the stock is advanced 
to station 3, the two holes T are pierced. 
At station 4, the under side of the 


prong in the potential blank is stamped 
with the date of patent by a stamp in- 
serted in the die at V, the prong being 
struck by a stepped punch that is a 
duplicate of the swaging punch. At 
station 5, a partial blank is cut from 
the end of the stock. At the next ad- 
vance of the stock, a full blank is pro- 
duced at station 5, and thereafter one 
full blank is produced at each stroke 
of the ram, the bulges on the prongs 
being trimmed off at this station. 


Automatic Feed and Ejection 
for Press Tools 


J. F. CAVANAGH 
Boston Wire Stitcher Company 


While the electromagnet offers a solu- 
tion to many little problems in produc- 
tion, it is not utilized nearly so much as 
its merits warrant. Its application for 
the ejection of finished work from a 
press is shown in the illustration as a 
part of the automatic equipment. 

The finished product, indicated at A, 
is a wrought-iron rod about 6 in. long on 
which two sets of ears have been 
“pinched” from the body, the ears in 
each set being diametrically opposite to 
one another. The work is done in an 
inclined press to facilitate removal of 
the finished parts. 

Referring to the illustration, the in- 
clined magazine B holds about 24 rods, 
the lower one resting against the stops at 
C. Pivoted to the magazine and termi- 
nating in the arm D are the two lifters 
F, which are held in their normal posi- 
tion by a coil spring. Since the free end 
of the arm D rests on a ledge of the 
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Using an electromagnet to simplify mechanism for 
feeding and ejecting work from the punch press 
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punch plate, the lifters are operated by 
the ram. As the ram ascends, the lower 
rod in the magazine is raised above the 
stops at C by the lifters and rolls dowg 
the incline against the pins H, when it 
falls into the half-round groove in the 
lower tool member. When the ram 
descends, the punches in both tool 
members form the ears by pinching. 
At the same time, the lifters are returned 
to their normal position by the spring 
and the rods in the magazine roll deavn 
until the lower one rests against the stop 
pins at the bottom. 

At I is an electromagnet having a flat 
core and mounted on flat bars of spring 
brass attached to brackets. Extensions 
of the core reach over the half-round 
groove in the lower tool member, the 
magnet itself being supported by a hook 
attached to the punch-holder. The 
magnet is in a 100-v dic. circuit in 
which the flow is established and broken 
by the contacts K, one of which is at- 
tached to the ram, while the other is 
attached to a stationary part of the 
press, both, of course, being mounted 
on insulating blocks. As the ram de- 
scends, electrical contact is made by the 
pieces K and the core of the magnet and 
its extensions energized. At the bottom 
of the stroke, the core extensions, being 
lowered with the magnet, contact with 
the finished work. As the ram ascends, 
the work is lifted up by magnetic attrac- 
tion and is let drop when electrical con- 
tact is broken by further ascent of the 
ram. When the work drops, it rolls 
down the inclined bed of the press and 
falls into a receptacle at the rear. 

This arrangement worked very satis- 
factorily at 125 press strokes per min. 
and earned excellent returns for the 
expenditure involved. It simply re- 
quires the magazine to be kept filled by 
an unskilled hand, entailing no physical 
hazards on his part. 


Holding Portable Drills 
by Electromagnets 


JOHN STEINER 


Steiner Brothers, Incorporated 


The drilling of approximately 800 
1-in. holes in a steel plate 31 in. wide 
and 6 ft. long presented considerable 
difficulty. The largest of our drill 
presses had not enough room between 
the column and the center of the spin- 
dle for the drill to reach the center of 
the plate. Even had we had a large 
enough drill considerable time 
would have been wasted in adjusting 
the 400-lb. plate from hole to hole and 
in supporting the overhanging end. 

However, we had several small port- 
able drill presses equipped with d.c. mo- 
tors that we use provided we 
could find some easy way of clamping 


press, 


could 
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drill 
do the work of a long arm radial 


Making a small portable 


Finally, we 
presses on 


their bases to the plate. 
decided to mount the drill 
electromagnets, one so mounted being 
shown in the illustration, where A is the 
electromagnet and B is the switch. 
Having d.c. equipment in our factory 
for the magnetic chucks on our surface 
grinders, it was merely a matter of 
plugging into the line to make the con- 
nection. 

After a hole had been drilled, the 
current was cut off by the switch, de- 
energizing the electromagnet, and the 
drill press was moved into position for 
the next hole, where it was held by 
switching on the current and energizing 
the electromagnet. By the use of several 
of the portable drill presses the drilling 
was done in record time. 


A Handy Holder for Boring 
Tools 


H. H. HENSON 
Foreman, Machine Shop 


Southern Railway Co 

While there are various types of 
holders for boring tools, many of them 
have some drawback that makes them 
troublesome, if not inefficient. The 
holder illustrated holds the toolbar 
rigidly and will not permit it to be 
swung around by pressure of the cut. 

The toolbar is slipped through the 
special toolpost and rests in V-blocks on 
each side, the bottoms of the V-blocks 
being tongued to fit the upper part of 
the T-slot in the toolblock. Toolbars 
of various sizes can be used. Since the 
special toolpost is tapped for the regular 
toolpost screw, no other screw is needed 
to hold the toolbar in place. 





























Finding the Size and Shape of 
Blanks for Irregular Shells 
CHARLES WESLOW 


Many a diemaker is baffled in finding 
the correct size and shape of the blank 
for drawing a shell of irregular shape. 
I know of no other method than by trial 
and error, but I have a method by which 
the error can be located pretty accu- 
rately, saving considerable time. I make 
two or three blanks and try them out, 
correcting the errors as best I can. Then 
I make two blanks, both alike, and from 
the approximate centers I scribe a circle 
on each and divide it into a convenient 
number of parts, scribing radial lines to 
the edge, as shown in Fig. 1. The radial 
lines are so spaced as to be about ¥g in. 
apart at the edge of a blank of 1 sq.in. 
in area, and 14 in. apart in a blank of 
4 sq.in. in area. 

One of the scribed blanks is put into 
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the press and is drawn so that the 
scribed lines are on the outside, as shown 
in Fig. 2. ‘At any part of the edge can 
be seen where there is either too much 
or too little metal. The spaces between 
the lines where there is metal to be re- 
moved or added can easily be counted. 
It is then a simple matter to scribe the 
second blank where there is a surplus 
of metal and to remove the surplus 
by filing. If the blank has not enough 
metal, two more blanks can be made, 
laying them out as before. When one 
of these blanks has been drawn and the 
other one has been corrected according 
to the error shown, a blank of the correct 
size and shape can be easily determined. 

In the shell shown in Fig. 2 it will be 
noticed that there is apparently too 
much metal on one side and not enough 
on the other. This error was not the 
fault of the blank, but was caused by 
the adjustable nest not being in the right 
place on the drawing die. 


A Bar Support for the 
Hack Saw 


ASHLEY 
Teachers College 


LAWRENCE F. 
Eastern Illinois State 


A very convenient for the 


outboard ends of bars to be cut in the 


support 


power hacksaw is shown in the illustra- 
tion. It 
mounted on four casters, so that it can 


consists of a metal stand 
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Portable vise stand for supporting 
end of bars being cut by hacksaw 


readily be moved to any desired position. 
The stand is equipped with a quick- 
acting vise, which is the same height 
from the floor as is the vise on the ma- 
chine. The device is of welded con- 
struction and can be built in any welding 
shop at small cost. This support is in 
use in the Eastern Illinois State Teach- 
ers College, where it was built by the 
writer. 


Formulas for Operators 
of Jig Boring Machines 
WILLIAM W. JOHNSON 


When locating holes to be bored in 
a jig boring machine, a problem of fre- 
quent occurrence is the one in which it 
is required to determine the coordinates 
of a point that is at certain given dis- 
tances from two fixed points, as in lo- 
cating the center of an idler gear where 
the centers of the driver and the driven 
gear are already fixed, or to determine 
the location of the center of a circle that 
will pass through three given points. 

To simplify the set-up on the jig bor- 
ing machine, it is advisable to locate 
two of the centers on the line of travel 
of either of the work-table slides. The 
accompanying diagram indicates the 
location of three holes, A, B and C with 
reference to the center O of the circular 




















How work is laid out to help 
operators of jig boring machines 
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table, or to the line B-C, which is paral- 
lel to the line of travel of either slide. 

The formulas may be applied when 
spacing holes by means of either the cir- 
cular table or the table cross-slide. All 
the formulas are adapted to logarithmic 
computation, and therefore have an ad- 
vantage when the known dimensions are 
given in three or more figures. In prac- 
tice, formulas A, B and C may be used 
independently to suit the means em- 
ployed for spacing the holes. In the 
illustration, the center O of the circle 
lies in the perpendicular erected from 
the middle of one of the sides. 


By geometry, 

angle BOC = 2A 
' &a = 2RsinA 
Therefore 


a b c 
R = = = 
2sin A 2sin B 2sin C 


Writing these in the form 











a 
— = RsinA 
2 
b 
— = RsinB 
2 
c 
— = RsinC 
2 
Adding, we get 
a+b+e 
———— = R(sin A + sin B + sin C) (1) 
2 
By trigonometry, 
A B Cc 
sinA + sinB +‘sinC = 4°cos — cos — cos — 
2 2 
Let 
a+b+e 
Amen£,_— ‘ht 
2 
Then from (1), we get 
8 
R = ————————— (2) 
A B Cc 
4 cos — cos — cos — 
2 2 2 
Again by trigonometry, 
A B Cc 
4 cos — cos — cos — 
2 2 2 
4s\/s (s — a)j(s — b),(s —e) 
abe 
Then from (2), we get 
abe 
R = ———————————— (A) 





4y/s (s — a) (s —b) (8s —e) 


By trigonometry 








a 2 ) 
sin — = —+/8(s —a) (s —b) (s—c) | 
2 rc | 
B @ 
sin v/s ( a (s — b) (s c) > (B) 
2 ac 
Vv iit 
sin — = —+7/s(s a) (s b) (s ¢) 
2 ab 





a 
OM = h = Reos— (C) 
2 





ll 


2 
—vs(s—a)(s—b)(s—e) (D) 
a 





2 = Vb —y? = V(b + y) (6—y) (E) 


A Compact Lever Motion 
R. H. KASPER 


‘In the illustration is shown a device 
in which the movement of one rod is 
transmitted to another in increased 
ratio in a compact space. 

Referring to the illustration, the dove- 
tailed slide A is caused to move back 
and forth in the stationary part B, 
receiving its motion from the connecting 
rod C. Slide A carries the stud D, on 


which is mounted the gear E and the 


lever H, both of which rotate independ- 
ently of each other. Slide A also carries 



























































A method of using increasing 
ratio levers in a small space 


the dovetailed slide I to which is at- 
tached the rack K and the pin L. Rack 
K is in mesh with gear E, and the pin 
L engages a slot in lever H. The rack 
M is immovably attached to the station- 
ary part B and is also in mesh with 
gear E. Lever H transmits motion to 
the rod N to which it is pivoted. 

In the upper view, the connecting 
rod C is beginning its movement to the 
right, transmitting a like movement to 
the slide A. Since the gear E is in 
mesh with both racks, its rotation causes 
rack K to move in the same direction. 
As the gear is virtually a_third-class 
lever having equal arms, the linear move- 
ment of rack K is double that of the 
slide A and the stud D, and this multi- 
plied movement is transmitted to lever 
H through the pin ZL. The amount of 
linear movement of slide A is indicated 
by X, while the amount of movement of 
the rod N is indicated by Y, showing 


AMERICAN MACHINIST 





Li mahi 4 a2 sees fe Oe Cee 


— 








C) 


D) 


E) 


1S 


ck 


ng 
mn 
he 
d- 


es 





2eot Ww 


S 


jf 
d 
if 








the multiplication of movement, which 
is accomplished in a compact space and 
without the aid of a long lever. 

Since the stud D moves with the slide 
A, the outer end of lever H does not 
describe a true arc, the curve resembling 
the long side of an ellipse. Thus the 
motion transmitted to the rod N is at 
a more nearly uniform velocity than 
if the stud D were fixed. The move- 
ment is also accomplished with less 
angularity between the extreme positions 
of lever H, the angularity being approxi- 
mately 57 deg. With direct linkage and 
with the lever H of the same length, 
the angularity would be approximately 
92 deg. As the connecting rod C is not 
directly connected to lever H, its relative 
position to that of rod N is unrestricted, 
as it may be pivoted to the slide A at 
any point without changing the results. 


Equipment for Profile 
Turning 
D. L. BROWN 


Turning taper drive shafts of special 
steel for automobile trucks is a job for 
special equipment on heavy-duty lathes, 
especially if modern production is to be 
maintained. 

The lathe illustrated in Fig. 1 has 
hydraulic feed and is equipped with a 
floating driver A and a cam-controlled 
toolhead B. The rough shaft C is held 
between centers and is driven by ser- 
rated jaws in the floating driver. A 
single roughing cut removes all except 
grinding stock from the shaft, the ends 
of which are finish turned and splined 
in later operations. 

The cam, or former, D is practically a 
duplicate of the desired profile of the 
shaft. The follower E, bearing on the 
former and directly connected to one of 
the toolblocks, reproduces every rise 
and drop in the former with an equal 
and corresponding decrease in the radius 
of the shaft. The collapsible contact 
block H is mounted in the follower, its 
normal working position being shown at 
I. The return traverse of the toolhead 
causes the contact block to collapse, as 
shown at K, permitting the tools to open 
up and clear the work. It is understood 
that the former and the contact block 
are hardened and ground. Excessive 
pressure of the sliding parts is avoided 
by the construction of the toolhead and 
the grinding of the tools. When prop- 
erly ground, the tendency of the tan- 
gential type of tools is to open up the 
toolblocks, thereby maintaining contact 
between the contact block and the former 
without the use of springs. 

In Fig. 2 are the details of the tool- 
head and its connection to the former. 
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The bracket A supports the former D 





at the rear of the lathe. The follower 
E, directly connected to the rear tool- 
block, which slides in the head, carries 
a rack similar to the racks L attached 
to the other two toolblocks. These 
racks mesh with the three pinions M, 
which are integral with the shafts N. At 
the other ends of these shafts are the 
duplicate pinions O meshing with the 
internal gear P. Thus the movement of 
the rear toolblock imparts a like move- 
ment to the other two toolblocks. It 
will be noted that all three tools S move 
in a sraight line tangent to the work. 
The tools are dovetailed to fit the tool- 


blocks and are firmly held by setscrews, 
an adjusting screw being provided for 
each tool. 

Referring to Fig. 3, the driver A car- 
ries the dovetailed floating member B, 
which is held within normal sliding limits 
by. the studs C. The two pivoted jaws 
D are serrated to firmly grip the work. 
If the shaft does not run true, the float- 
ing driver adjusts itself automatically 
and any tendency for the jaws to slip 
merely causes them to grip the work 
tighter. The springs E serve to equalize 
the movement of the jaws and prevent 
them from slipping. For work of differ- 
ent diameters, other jaws can be used. 
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Fig. 1—General plan of lathe and cam for profile turning 
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FIG.2 






































Figs. 2 and 3—Details of the toolhead and driver, showing contact with cam. 
Movement of one tool is transmitted to others by internal gears and pinions 
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Combined Forming and 
Blanking Punch 


E, F. EBERHARD 


An example of economy as practiced 
in one diemaking department is shown 
in the tools illustrated. The part to be 
made is a double spring-hook for a toy 
locomotive and is shown at A. The 
round hole is pierced at the first station, 
and at the second station the wings on 
each side of the combined forming and 
blanking punch shear and curl the ends 
of the piece, partly blanking it. By the 
time the curls are fully formed, the punch 
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Punching, shearing and curling 
at a single stroke of the press 

















fully blanks the piece, all the work be- 
ing done at the one stroke. This unusual 
feature of the blanking punch reduced 
the cost of the tools and simplified their 
design. Otherwise, an extra station for 
the forming would have been required. 

In making this punch, the angle of the 
wings was determined by trial. At first, 
the angle was extremely sharp and was 
gradually changed until the desired curl 
was obtained. The distance between the 
stations was made slightly greater than 
the length of the blank when flattened 
out, so as to permit both shearing points 
of the punch to enter the solid stock, 
and also to prevent any floating of the 
strip, which would result in unequal 
curls at the ends of the blank. 

It is obvious that the principle of this 
punch can be applied to a punch where 
the part to be made is more intricate in 
shape than is the part in question. 





SEEN AND HEARD 


JOHN R. GODFREY 


Reversing the Shrink Process 


Several years ago I ran across a 
bright shop man who wanted to shrink 
valve seats into aluminum cylinder 
heads. He couldn’t heat the heads on 
account of distortion, as they were of 
varying section, so he got the bright idea 
of freezing the valve seats with liquid 
air and letting them expand into place, 
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which worked perfectly. Now the liquid 
air people are doing this sort of thing 
in several lines and have equipment espe- 
cially designed for it. It’s a slick prop- 
osition for many kinds of work, and 
ought to find a place in many industries. 


Pipe Bends and Lamp Filaments 


Years ago we used to fill tubes to be 
bent with melted resin. Then, after 
bending, we melted the resin and let it 
run out. The same notion is being used 
today in making tungsten filament wire 
for electric lamps. The filament is 
wound on brass or iron wire as a 
mandrel. Then both coil and mandrel 
are put in an acid bath that eats out the 
mandrel without impairing the delicate 
tungsten coils. The main difference is 
that the resin was a crude operation 
while the etching process demands micro- 
scopic refinement. 


Keeping Oil Clean 

Lubrication has long been recognized 
as a very important factor in machine 
operation. But as Mark Twain said 
about the weather, “we talk about it 
and complain at it but no one does 
much of anything.” Of course we have 
made advances in lubrication. We've 
put miles of copper pipe on machines 
to shoot grease into inaccessible bear- 
ings but the grease gun too often gets 
grit in it because of carelessness along 
the line. We put. on flossy pumping 
systems to insure oil getting where it 
should, but we don’t always know that 
nothing but clean oil ever gets in the 
system. It doesn’t take much grit in 
oil to play hob with a bearing, so while 
a plentiful supply is highly desirable, 
we should be very fussy about having 
it clean. 


Reclaiming Cutting Oils 

Conservation is being extended to 
cutting oils—or at least it is being con- 
sidered by at least one large concern. 
The problem is being attacked from two 
angles: to reclaim the oil from the 
whole solution, as it comes from the 
machines; or to separate the oil from 
water by centrifugal machine and then 
reclaim the oil in the same way as the 
large bus companies handle their motor 
lubricating oil. If anyone can shed light 
on this subject it will be welcomed by at 
least one research engineer of my ac- 
quaintance. 


Stellite Inserts Increase Life 
of Parts 


Years ago chilled cast iron was the 
hardest metal we knew. Now we have 
such alloys as Stellite, for which new 
applications are being found frequently. 
At least one gas motor builder is using 








Stellite inserts in his valve seats and so 
eliminating all valve grinding. A new 
valve wears out perhaps after 50,000 to 
100,000 miles, but the valve seat is there 
for keeps. Now come Stellite inserts in 
collet jaws which increase their life to 
an almost unbelievable point. Where 
hardened steel collet jaws wore out in 
14 hr., jaws with Stellite inserts run from 
1,000 to 2,000 hr. With results like 
these, first cost loses much of its signi- 
ficance, as both increased life and the 
saving in down time for repairs are 
worth real money. 


Where Alloys Help 


Discoveries along the line of alloys are 
of more value than we sometimes realize. 
Indicating and recording instruments, 
particularly thermometers, are an excel- 
lent case where alloys have special signi- 
ficance. Industrial thermometers that 
must be sensitive are made with mercury 
inserted between the bulb and the sheath 
which protects it, ordinarily called the 
bulb chamber. Trouble has been ex- 
perienced with some thermometers in 
the past because this chamber, made of 
steel and copperplated on the outside, 
was not sufficiently protected against 
corrosion. Now one maker at least is 
using monel metal for bulb chambers, 
and the trouble has disappeared. 


Repair Parts by Airplane 


Machine breakdowns are furnishing 
an appreciable part of the shipments by 
air express. Which again emphasizes 
the importance of the machine. Break- 
ing even an insignificant part of a ma- 
chine may tie up all production until it 
can be replaced. Now a telegram to the 
factory, followed by shipment by air, 
reduces the delay to a small fraction of 
the time formerly required. Incidentally 
this decrease in delivery time may make 
it unnecessary to carry stocks of spare 
parts at many points, just as improved 
railway service has made it possible for 
dealers generally to carry smaller stocks 
than formerly. 


Sealing Solution for Castings 


Often brass, nickel and other casting 
to be used on liquid resistant work must 
be considered total losses by foundrymen 
because they sweat or leak. Water-glass, 
shellac, and other solutions have been 
used, but none have proved especially 
lasting. Now the Bakelite Corporation 
has developed a sealing solution which 
is forced into the pores of the casting, 
then baked in an oven. The resulting 
seal is unaffected by hot or cold water, 
by steam, or by temperatures up to 400 
deg. F. It is resistant to most chemical 
reagents. 
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Bullard Type “F” Twin Six-Spindle 


Mult-Au-Matie 


Provided with two 7-in. chucks at 
each of the six stations, the Type “F” 
twin-six Mult-Au-Matic is intended for 
greater production on the _ smaller 
classes of work. Offered by the Bullard 
Co., Bridgeport, Conn., the Type F can 
be had in either a high or low speed 
model. By means of change gears, the 
high speed model gives speeds from 112 
to 1,008 r.p.m. and feed changes from 
0.0031 to 0.0281 in. Speed range for 
the low-speed model is from 46 to 417 
r.p.m. by means of change gears, and 
the feed changes range from 0.0075 to 
0.0678 in. 

Two spindles are provided at each of 
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the six stations, making a total of twelve 
spindles. Duplicate tooling performs 
identical operations on work in each of 
the twin chucks, thereby doubling the 
productive output from one machine at 
only a slightly greater investment. The 
machine may be obtained with double 
indexing for the work, where the num- 
ber of operations required in any one 
chucking will permit completion of ma- 
chining at four stations. An automatic 
chucking mechanism has been _incor- 
porated in the design of the machine to 
be used for such special chucks or fix- 
tures as required. 

All spindles are carried on preloaded 


Doubled capacity is 
secured in Bullard 
Type “F” Mault-Au- 
Matics by mounting 
two chucks at each 
of the six stations. 
A high-speed and a 
low-speed model are 


offered 


roller bearings automatically lubricated 
with clean oil. Ball bearings are used 
as required throughout the machine. In 
order to meet tooling conditions, a va- 
riety of standard tool heads can be had. 
The plain vertical tool head is of one- 
piece construction of sufficient width to 
accommodate duplex tooling and has 
6 in. vertical movement only. The plain 
compound tool head is a single tool slide 
mounted on a saddle, and also accom- 
modates duplex tooling. Total stroke 
of this plain compound head is 6 in., 
which may be applied as vertical move 
ment only or to include a maximum 
movement of the tool slide of 3 in. hori- 
zontally, either right or left. Where tool- 
ing requirements are such that neither 
the plain vertical nor plain compound 
tool heads may be applied, the universal 
tool head may be used. Total stroke of 
6 in. may be applied as vertical move- 
ment only or to include a maximum 
of 3 in. horizontal or angular movement. 
Like the other slides, this will also ac 
commodate duplex tooling. 

For work requiring drilling operations, 
duplex live-spindle drillheads may be 
applied at any working station. Variable 
independent spindle speeds on these 
drillheads may be obtained by change 
gears. Where multiple drilling is neces- 
sary, heads can be supplied. 

The Type F has a base machine 
weight of 18,000 Ib., with a projected 
floor space of 63 in. in diameter, plus 
space of 43x20 in. for the chip pan. 
Height from the floor to the motor base 
is 124 in. Motor horsepower, according 
to work requirements, may run up to a 
maximum of 35. Heavy construction 
and the use of heat-treated alloy steel 
and alloy castings fit the machine for 
heavy cuts and smooth operation. 


Close-up of the chucks 
from the loading station 
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Built in capacities from 3 to 30 tons, the “Cyclone” 2-Speed 
Drum Hoist is suitable for limited headroom and maximum lift 


“Cyclone” 2-Speed, Wire- 
Rope Drum Hoist 


A compact combination of a “Cyglone’ 
wire-rope hoist and a geared structural 
carriage has been developed by the 
Chisholm-Moore Hoist Corp., Tona- 
wanda, N. Y., for limited headroom 
and maximum lift. The hoist is for 
use on a double I-beam, overhead travel- 
ing crane. The unit is equipped with 
dual chain sheave and two pendant 
hand chains. The larger sheave pro- 
vides low-speed ratio for capacity loads; 
the smaller sheave providing high-speed 
ratios for light loads. Capacities of the 
hoist range from 3 to 30 tons. A Weston- 
type disk brake assures load holding 
capacity and control. Fourteen ball and 
roller bearings are included in the hoist- 
ing mechanism; an anti-friction bearing 
at each rotating point. Hoisting 
mechanism operates in a grease bath in 
an oil-tight housing. The hoisting unit 
employed is regularly used in the 
“Cyclone” Model K chain hoist. The 
gears have machine cut teeth. 


, 


Kelpo Free-Wheeling 
Clutch 


The Kelpo Clutch Co., 216 Mill St., 
Rockford, Ill., has taken over the one- 
way or free-wheeling clutch from the En- 
gineer’s Specialty Co., Chicago, and is 
now manufacturing a redesigned line. 
The tooth form used is now special, and 
the number of cams employed has been 
increased to increase the life and factor 
of safety of the clutch. The complete line 
now includes standard clutches up to 10 
in. shaft diameter. 

Construction of the clutch can be seen 
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from the accompanying illustration. The 
clutch coupling consists of a drive gear 
A, a set of cam gears B mounted in a 
cage C, a set of springs D and a case 
comprised of ring E, drive flange F and 
cover G. Drive gear A is mounted on 
the prime mover shaft and meshes with 
the set of cam gears B mounted in the 
cage C. This assembly is contained in 
the case so that the cams engage the 
inner surface of the ring E. Drive flange 
F is mounted on the load shaft and has 
the ring E and the cover G bolted to it 
to make the complete case, which re- 
volves with the load shaft. 

When the drive gear A is rotated in 
the driving direction, it turns the cams 
in such direction that they grip the case 
and drive the load. When the load shaft 
rotates faster than the prime mover 
shaft, the clutch free-wheels, cams allow- 
ing the case to slip past them freely. 
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More special toothed cams in the 
Kelpo clutch increase the factor 
of safety 





The springs serve only to keep the cams 


in contact with the ring E and ready to 


grip. 

The Kelpo free-wheeling clutch ma: 
be assembled on the job to operate ii 
either direction, depending on how thx 
cam assembly is mounted on the driv: 
gear. The clutch is satisfactory both a: 
a free-wheeling coupling and also as : 
ratchet. When used as a ratchet, an arn 
is mounted on the drive gear A and hu! 
F is mounted on the shaft to which th: 
ratchet movement is to be imparte: 
When working as a ratchet, it will regis 
ter accurately to within a few thou 
sandths. 


Janette RW-3 and RW-4 
Speed Reducers 


The Janette Mfg. Co., 556 W. Monroe 
St., Chicago, IIl., has added the Type 
RW-3 and RW-4 motorized speed re 
ducers to its line. These units ar 
identical in appearance and differ onl; 
in size. Between these two units it is 
possible to obtain motor horsepowers of 
from 4 to 5 hp. in polyphase or d« 
models, motor speeds being 1140, 860, 





690 and 575 r.p.m. Twelve standard 
ratios range from 90:1 to 8:1. 

Both these speed reducers incorporate 
worm gear reduction units and a ball 
bearing motor bolted directly to the gear 
housing. The worm is on the extended 
motor shaft, the outer end of which is 
supported by a third ball bearing. The 
slow speed shaft is supported by two 
tapered roller bearings. Eight mount 
ing positions can be had. 


Hanna Yoke-Type 
Compression Riveter 


Aluminum alloy castings are used ex- 
tensively in the construction of the yoke- 
type compression riveter recently de- 
veloped by the Hanna Engineering 
Works, 1765 Elston Ave., Chicago, II! 
Other major parts are either hardened 
and ground alloy steel forgings or heat- 
treated alloy steel castings. As a result, 
the riveter is light and compact and 
thus suited for portable use. It weighs 
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A pressure of 15 tons exerted by 
the Hanna Riveter will head 5/16- 
in. cold rivets 


170 lbs., and develops a pressure of 15 
tons bewteen the dies. This pressure 
is sufficient for heading 5/16-in. rivets 
cold. The mechanism is entirely in- 
closed and operates in a bath of oil. 
The yoke may be swiveled 360 deg. 
about the die axis and is quickly re- 
movable for interchanging it with yokes 
of other shape, reach and gap. Reach of 
the yoke illustrated is 3 in. and the 
gap is $ in. 

When suspended from a_ balancer, 
which is in turn suspended from a 
miniature crane, the riveter may be 
quickly and easily moved from rivet to 
rivet. Such an installation is suitable for 
assembly riveting of automobile chassis 
frames of the X-cross member design. 
This design involves box cross-section 
members with rivets that must be 
reached through holes in one web of the 
box. The chassis frame remains station- 
ary while the rivets are driven. 
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Westinghouse Portable 
Vibrometer 


Vibration studies on small machines 
can be undertaken with the portable 
vibrometer developed by the Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. The instrument consists of 





a flexibly supported mass and a dial in- 
dicator fastened to the end of a thumb 
screw and supported by the mass, to 
measure the amplitude. The vibrometer 
has been used for frequencies as high as 
6,000 r.p.m., when the amplitude does 
not exceed 0.004 in. 


Toledo Dynamic Weigher 

Toledo Precision Devices, Inc., To- 
ledo, Ohio, has developed a dynamic 
weigher which classifies parts to close 
tolerances and rejects over-weight and 
under-weight parts. It is claimed that 
the weigher combines the speed of an 
automatic scale with the precision of a 
laboratory balance. It has been used 
for classifying pistons, bearings, valves, 
cams and other reciprocating and rotat 
ing parts. The scale determines the 
mass of an article or commodity by 
measuring inertia while the scale is in 





Speedy 
under-weight or over-weight with 
the Toledo Dynamic Weigher arises 
from determining 
measuring inertia while the scale is 
in motion. 
have to come to rest. 
eye increases the speed of the 





motion — hence the name, “Dynamic 
Weigher.” Speed of weighing is obtained 
because it is unnecessary to wait for the 
scale indicator to come to rest. Articles 
weighing several pounds can be meas- 
ured to an accuracy of a few grains. If 
desired, an electric eye can be furnished 
to increase the speed of classifying 
operation. 


Northern Series 5000 
Rotary Pumps 


A complete line of hydraulic pumps 
and motors of the rotary, radial pisten 
type has been placed on the market by 
the Northern Pump Co., Minneapolis, 
Minn. This Series 5000 line is available 
in sizes from 1 gal. per minute to 200 
gal. per minute, and pressures up to 
4,000 Ib. per sq. in. The volume of dis- 
charge can be varied from zero to the 
maximum capacity of the pump. A 
complete line of automatic controls and 
semi-automatic valve mechanisms is also 
available. All pumps are fitted through- 
out with Nitralloy parts for wear re- 
sistance, particularly in the presence of 
dirty oil. Sensitive control of speed is 
secured by the pump discharge regula- 
tion. Smooth action is secured because 
of the hydraulic automatic control. 


an 





Northern 5000 Rotary 
Pumps are built in six sizes cover- 
ing the range from 1 to 200 gal. 
per min. Automatic controls replace 
the hand control without machining 


Series 


classifying of parts for 


the mass by 


The indicator does not 
An electric 


classifying operation 









Appleton Portable 
**Adaptalite”’ Lighting 
Fixture 


The Appleton Electric Co., 1701 Wel- 
lington Ave., Chicago, Ill., has placed 
on the market a portable lighting fixture 
known as the “Adaptalite”. It is shown 


being used over a lathe. A heavy metal 


base and upright standard, which can be 
raised or lowered, with a flexible arm 
and half reflector comprise the fixture. 
The base has a reel with 15 ft. of rubber- 
covered cord. A duplex outlet makes it 
possible to plug in an electric drill or an 
electric grinder. 


Boston Motorized Speed 
Reducer 


Unit design is a feature of the motor- 
ized worm gear speed reducer announced 
by the Boston Gear Works, Inc., North 
Quincy, Mass. The speed reducer has 
been especially designed in combination 
with a standardized motor to form a 
compact power unit. The worm and 
motor shaft are made integral to afford 


quietness and positive alignment. All 
models are equipped with G.E. motors, 
but other makes of motors may also be 
used economically where the complete 
assembly is produced in quantities. 
These speed reducers are available in 
various sizes from 4 to 3 hp., and in 
driven shaft speeds of 11 to 172 r.p.m. 


Yale High-Lift Tilting- 
Frame Truck 


An electric truck that will pick up 
loose and bulky loads directly from the 
floor for transportation in a tilted posi- 
tion to storage has been developed by 
the Yale & Towne Mfg. Co., Phila- 
delphia Division, Philadelphia, Pa. This 
Model K31A truck is rated at 4,000 and 
6,000 Ib. It has a short wheelbase and 
low center of gravity and _ provides 
stability. Triple-reduction, spur-geared 
power units are used for both hoisting 
and tilting. One unit tilts the upright 
frame either 44% deg. forward or 25 deg. 
backward through two heavy-duty racks 
and driving pinions. The other unit 
elevates the vertical traveling carriage 
by means of sprockets and two standard 
roller chains. Dual tilting and hoisting 
control handles are arranged on both 
sides of the operator’s platform. Con- 
troller is of the interlocking type with 
four speeds forward and four speeds re- 
verse. Standard over-all height of the 
truck is 83 in. 


Round ‘“Auto-Bloc”’ 
Chain Hoist 


Anti-friction bearings are used through- 
out the “Auto-Bloc” chain hoist an- 
nounced by David Round & Son, Cleve- 
land, Ohio. Either Timken roller bear- 
ings or ball bearings are employed. The 
hoist is compact and made in capacities 
from % to 20 tons. It incorporates 
and gears of drop- 


hardened ground 


Compactness and low weight are 
found in the “Auto-Bloc” Hoist 


forged alloy steel. Alemite-Zerk fittings 
provide pressure lubrication to all bear- 
ings. If the pockets in the load sheave 
become worn in one direction, the sheave 
may be reversed. An electrically welded 
steel chain is provided. 


Westinghouse ‘‘Photo- 
Troller” Photoelectric 


Controller 


Developed for the field of light sensi- 
tive control by the Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., 
the “Photo-Troller” device can be ac- 
tuated by a phototube or by delicate 
contacts carrying only a few micro- 
amperes. Due to its flexibility and low 
cost, the device is adapted to applica- 
tions such as counting, limit switches 
and automatic weighing. 

The phototube, or sensitive contact, 
operates a grid glow tube, which in turn 
closes a contactor capable of initiating 
any desired operation. Delicate inter- 


Through heavy-duty 
racks, pinions and 
power - reduction 
units, the upright 
frame of this Yale 
truck is tilted 44 
deg. forward or 25 
deg. backward 
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Flexibility makes the Westinghouse 
“Photo-Troller” desirable for many 
control usés 


mediate relays are eliminated and greater 
reliability is secured. The Photo-Troller 
is assembled in a sheet metal cabinet. 
Units are available for any commercial 
voltage or frequency, except d.c. The 
device contains a complete power sup- 
ply for all auxiliaries, including the light 
source. 


Yale High-Lift Swinging 
Boom Crane 


In the high-lift swinging boom crane 
truck developed by the Yale & Towne 
Mfg. Co., Philadelphia Division, Phila- 
delphia, Pa., the swinging boom and 
hook are suitably mounted on large 
diameter rollers so that the boom can 
be swung by hand 45 deg. from the 
center line in either direction. The crane 
has a capacity of 1,200 lb. in any posi- 
tion. Due to the high lifting features 











of this crane, the hook can be varied 
from a height of 33 to 102 in., depend- 
ing on the over-all truck height, without 
changing the boom outreach. 


Wade Knurling Tool 


For knurling long or slender work, the 
Wade Tool Co., Waltham, Mass., has 
developed the tool illustrated. Such 
work needs to be supported against the 
high pressure of knurling. Consequently, 
the tool incloses it between three points. 
The tool can be brought into action 
speedily without adjusting it in the tool- 
post. The knurl is fed into the work by 
means of a screw on the handle. The 
plunger that carries the knurl is keyed 
so that it cannot turn. A coarse and 
a fine set of diamond knurls is furnished 
with each knurling tool, the extra set 
being kept in the hollow handle. The 
tool is 7 in. long. Maximum capacity is 
34 in. in diameter; minimum capacity, 
as in. 


O. K. Deep Counterbore 


To bore deep holes, the O. K. Tool 
Co., Inc., Shelton, Conn., has developed 
a two-bladed counterbore. It is said 
that the ordinary multi-bladed boring 




















With capacity of 1,200 Ib., the Yale Swinging-Boom Crane has a lift 
ranging from 33 to 102 in., depending on the truck height 
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Three-point support 
by the Wade Knurl- 
ing Tool assures cor- 
rect knurling = of 
long, slender work 























“Pilot length 








O. K. Deep-Hole Counterbores are 
made in nine diameters from 1} 
to 6 in. 


tool, although suitable for shallow opera- 
tions or where a small amount is left for 
finishing, is unsuitable for breakdown or 
roughing operations. When a hole is of 
some length and considerable metal must 
be removed, the construction as shown 
is employed. The two adjustable O.K. 
cutter blades are inserted into a forged 
and heat-treated alloy steel body. The 
blades interlock with a pilot, which 
guides the tool through the bore. Chips 
readily pass out of the hole because the 
body of the tool is cut away. Tools be- 
tween 114 and 6 in. in diameter are of- 
fered. Cutter blades are drop-forged 
high-speed steel, super-cobalt high-speed 
steel, J-Stellite, or cemented carbide. 


Madison-Kipp “Blue 
Midget” Air Grinder 


An air grinder weighing only 7 oz. and 
running at 40,000 r.p.m. has been placed 
on the market by the Madison-Kipp 
Corp., Madison, Wis. This grinder is 
small enough to conceal in the palm of 
one’s hand. Known as the “Blue 


Midget,” the grinder has been developed 
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For light work, the “Blue Midget” 
Air Grinder weighs only 7 oz. 


for light work and intermittent service. 
Included with the model are 8 ft. of air 
hose, grinding wheel, a bottle of Kipp oil 
and the Kipp syringe-type pressure oiler. 
All air tool accessories and wheels hav- 
ing 1%-in. diameter shanks can be used 
with the Blue Midget. 





° PATENTS ° 





JANUARY 10, 1933 
Metal-Working Machinery 


Grinding Machine. William H. Chap- 
man, Montclair, N. J., assigned to Gen- 
eral Motors Corp. Patent 1,893,837. 

Tool Mechanism for Gear Cutting Ma- 
chines. Magnus H. Johanson, Roches- 
ter, N. Y., assigned to Gleason Works. 
Patent 1,893,943. 

Sheet Metal Press. Otto Kuhner, 
Goppingen, Germany. Patent 1,893,951. 

Drill Press. Cortis F. Sherman, Hart- 
ford, Conn., assigned to The Henry & 
Wright Manufacturing Co. Patent 
1,893,965. 

Drill Press. Frederick C. Allen, Hart- 
ford, Conn., assigned to The Henry & 


Wright Manufacturing Co. Patent 
1,894,214. 
Tools and Attachments 

Article Feeding Machine. Philip H. 


Hutchinson, Montclair, and Joseph Klo- 
pak, Newark, N. J., assigned to General 
Motors Corp. Patent 1,893,839. 

Copying Mechanism (Turning). Os- 
kar Waldrich, Siegen, Germany. Patent 
1,893,916. 

Machine Center. Thomas Kerr, Sche- 
nectady, N. Y., assigned to General Elec- 
tric Co. Patent 1,894,101. 


Processes 

Grinding Method and Means. Theo- 
dore B. Smith, Great Neck, N. Y., as- 
signed to John Hassall, Inc. Patent 
1,894,067. 
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January 17, 1933 


Metal-Working Machinery 

Cam and Like Grinding Machine. 
Llyweln Mawer, Bishopston, Bristol, 
England, assigned to The Churchill Ma- 
chine Tool Co., Ltd., Manchester, Eng- 
land. Patent 1,894,382. 

Apparatus for Mechanical and Heat- 


Treatment of Metal Articles. Roy C. 
Ingersoll, Galesburg, Ill, assigned to 
Ingersoll Steel & Disc Co. Patent 
1,894,590. 


Feed Mechanism for Swaging Ma- 
chines. Eric L. Stowe, Torrington, 
Conn., assigned to The American Brass 
Co. Patent 1,894,800. 


Tools and Attachments 


Die Head. Harry T. Shearer and 
Charles A. Reimschissel, Waynesboro, 
Pa., assigned to Landis Machine Co. 
Patent 1,894,296. 

Hydraulic Control Device. Larkin R. 
Williamson, Toledo, Ohio, assigned to 
The Toledo Machine & Tool Co. Pat- 
ent 1,894,434. 

Welding Clamp. Edward G. Todt, 
Chicago, Ill. Patent 1,894,454. 

Header Mechanism. Richard Lester 
Wilcox, Waterbury, Conn., assigned to 
The Waterbury Farrel Foundry & Ma- 
chine Co. Patent 1,894,526. 

Cam Milling Attachment for Lathes 
and Other Machine Tools. Ernest J. 
Svenson, Rockford, Ill. Patent 1,894,719. 

Automatic Chuck Operating Device. 
Frank Krejci, Chicago, Ill. Patent 
1,894,773. 


JANUARY 24, 1933 


Metal-Working Machinery 


Pressure Welding Apparatus. Frank J. 
Brown, Washington, Pa., assigned to 
National Wrought Iron Annealing Box 
Co. Patent 1,894,938. 

Multiple Spindle Lathe. Arthur J. 
Lewis, Stratford, Conn., assigned to The 
Baird Machine Co. Patent 1,895,078. 

Work Spindle Drive for Chucking 
Machines. Arthur J. Lewis, Stratford, 
Conn., assigned to The Baird Machine 
Co. Patent 1,895,079. 

Milling Machine. Newman M. Mar- 
silius, Bridgeport, Conn., assigned to The 
Producto Machine Co. Patent 1,895,333. 

Cam Miller. Newman M. Marsilius, 
Bridgeport, Conn., assigned to The Pro- 
ducto Machine Co. Patent 1,895,334. 


Tools and Attachments 


Tool Holder. 
Budapest, Hungary. 


Rudolf Von Frommer, 
Patent 1,895,057. 


January 31, 1933 
Metal-Working Machinery 


Automatic Welding Machine. 
W. Little, Indianapolis, Ind. 
1,895,577. 

Automatic 


Earl 
Patent 


Die-Casting Apparatus. 


Karl Friedrich Wagner, Stuttgart, Ger- 
many, assigned to Magnesium Develop- 
ment Corp. Patent 1,895,596. 

Hydraulic Press. Walter Ernst and 
Howard F. MacMillin, Mount Gilead, 
Ohio, assigned to The Hydraulic Press 
Mfg. Co. Patent 1,895,710. 

Worktable and Relieving Mechanism 
for Grinding Machines. Ernest A. 
Walker, Worcester, Mass., assigned to 
John Bath. Patent 1,895,830. 


Tools and Attachments 

Internal Driving Fixture. John E. 
Lovely, Springfield, Vt., assigned to 
Jones & Lamson Machine Co. Patent 
1,895,807. 


Processes 

Method of Forming Diamond Charged 
Cutting Tool Bits. Samuel L. Hoyt, 
Schenectady, N. Y., assigned to General 
Electric Co. Patent 1,895,926. 





° TRADE ° 





PUBLICATIONS 





Cuarn. Link-Belt Co., 910 S. Michi- 
gan Ave., Chicago, Ill. Book No. 1457 
on “Silverlink” Roller Chain is a com- 
bined list price catalog, stock list, and 
engineering data book. It tells how to 
figure, apply, install, lubricate and main- 
tain roller chain drives. A section lists 
complete drives available from stock. 


Gears. Spaulding Fibre Co., Inc., 
Tonawanda, N. Y., has issued a bulletin 
on engineering and design information 
for gears cut from Spauldite laminated 
phenolic resin gear stock. The gears are 
of the silent variety for running with 
metal companion gears. 


Piant Equipment. Industrial Plants 
.Corp., 25 Church St., New York, N. Y., 
is distributing a catalog listing equip- 
ment being offered in liquidating the 
foundry, machine shop and pattern shop 
of the Cresson-Morris Co., of Philadel- 
phia, manufacturers of machinery and 
transmissions. 


Monet Mera. Bulletin T-5, issued 
by the Development & Research Dept., 
International Nickel Co., Inc., 67 Wall 
St., New York, N. Y., is entitled “Engi- 
neering Properties of Monel Metal.” 


We.pinc. A report of an investiga- 
tion conducted by The Engineering Ex- 
periment Station, Purdue University, in 
cooperation with The Utilities Research 
Commission, Inc., is entitled “Welding 
with Manufactured, Natural, and Mixed 
Gas.” It is known as Research Series 
No. 41 and the price is $0.50. 
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